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That the jpendulum of opinion swung too violently against 
the conception that mind is an active factor in Evolution I 
count the major misfortune of the modern epoch of Science. 
That there is now a return of interest I esteem to be the most 
important outlook of our day. That this return of interest 
centres in Psychology is inevitable. If now this new move- 
ment should become abortive through any false lead of Psy- 
chology the result would be deplorable. 

It is with anxiety, therefore, that I read the numerous writ- 
ings of Prof. J. Mark Baldwin upon the réle played by mind 
in Evolution (see above Reprint for complete list). The pro- 
lifie earnestness of this author, together with his conspicuous 
position as professor at Princeton and Alternate Editor of The 
Psycological Review, give unusual prominence to his views. 
Yet these views, as I believe, are precisely of the kind which 
we have most to dread. It is in this belief that Iam prompted 
to the analysis of them which I here propose. And as Prof. 
Baldwin has no more enthusiastic admirer of his sincerity and 
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zeal, so I beg him to permit me to point out the more freely 
the objections to his main assumption. 

In Professor Baldwin’s latest paper, above referred to, he has 
“ gathered into one sketch” an outline of his theory. In this 
pamphlet, as in all else that he has written on this subject, we 
are presented with a vast pyramid standing on its apex. We 
are told how he conceives Evolution to work under his assump- 
tion, and gradually his story narrows toward an explicit state- 
ment of what this assumption is. Unfortunately, however, the 
vast superstructure closes in to a cloud of mist, and does so, 
alas, not only before he has made clear in exact detail what 
his assumption is, but even before making understood how the 
things he vaguely suggests could ever clearly be conceived to 
be possible. 

The gist of Mr. Baldwin’s notion is that Pleasure-Pain is a 
psychic “ factor” that crucially determines Evolution. Pleas- 
ure results from beneficial stimulus. It causes, in turn, “ exces- 
sive” neural discharge. Neural discharge causes “expansion.” 
Expansion brings the creature into continued subservience to 
the beneficial stimulus. Excessive neural discharge makes the 
paths of actual discharge more pervious to the continued 
stimulus and to subsequent discharges from the same source. 
Thusa “Circular Reaction ” becomes fixed which, because it is 
beneficial, conduces to the preservation at once of the peculiar 
habit and variation in the organisms so developed, and also of 
the creature in which it is developed. The antithesis of all 
this happens with pain. 

Now for the difficulties ; and to bring them out let us imagine 
an unorganized creature before us—say an amoeba. Our 
problem is to find how it becomes organized. Let us imagine 
it attacked by any given stimulus at some point of its periph- 
ery. Mr. Baldwin tell us that if this stimulus is beneficial it 
will give pleasure, and the pleasure will cause “excess move- 
ments.” Mr. Baldwin does not pretend that these are yet or- 
ganized movements. To do so would be to beg his whole ques- 
tion. Yet he claims that this unorganized movement would 
complete his “ Circular Reaction” with the beneficial stimulus 
and perpetuate the beneficient work. But how can we conceive 
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that unorganized movement, or movement in the abstract, should do 
such an organized act as to select beneficial stimuli and avoid those 
which are detrimental? Especially how shall this be done 
after Mr. Baldwin has carefully laid it down than there can be 
no such thing as benefit or detriment in a mere muscular 
movement in and of itself?’ Of course Mr. Baldwin knows that 
various propositions have been suggested by different physi- 
ologists to explain why an undifferentiated creature like an 
amoeba, puts forth pseudopodia and makes definite prehensile 
movements in response to certain stimuli; and makes definite 
revulsions in response to others. But if so he is aware that all 
these propositions are based upon some purely physical relation- 
ship of the different stimuli to the protoplasmic substance, 
whereby some act in one way and others in a reverse manner. 
All such movements are definite and concrete and can be per- 
fectly understood. But how mere movement in the abstract should 
be able to select that sort of nutriment which is beneficial 
and to avoid those forces which are harmful is surely above 
human power to conceive—unless, perhaps, Mr. Baldwin can 
explicitly describe to us how it is to be conceived. To assume 
outright that the movements resulting from pleasure would 
locomote intelligently toward proper nutriment, or do aught 
differently than the same movements caused in any other way, 
is simply to leap the whole problem by one absolutely un- 
bounded bald assumption. Than this it is more respectable to 
say that Ormozd takes the kitten by the neck and chucks it 
bodily to the saucer. 

But, perhaps, Mr. Baldwin merely means that the excess 
movement would work to continue the contact with the orig- 
inal stimulus already made. If so, then must we contend that 
absolute quiescence would most conduce to the preservation of 
a contact already made, and incoordinate wiggling would be 
the thing in the world most likely to break the contact, and to 
drive the creature away from the beneficial stimulus. 

Mr. Baldwin’s assumption that excess movements, however 
caused, would be any more likely, in the abstract, to secure 
circular reactions among beneficial stimuli than among detri- 
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mental ones is, therefore, wholly false. All would depend on 
the prevalence of one or the other sort of conditions. If 
dangers most abounded the creature would be all the more 
quickly destroyed by his excess locomotion. If benefits 
abounded then the creature would prosper because of that fact, 
but not because of any power of muscular tissue to select these 
benefits, save that be by its physical properties—i. e., the 
same which are being studied by the physiologists as before 
mentioned. 

Thus falls the king-bolt in Mr. Baldwin’s “circular reactions.” 
But falling back upon the second link it does seem at first 
sight that advantage should be secured to a creature by a“ new 
factor,’ which should have the power of saying when the crea- 
ture should act and when not; and that had the intelligence 
to decide that the creature should move only when in the 
presence of beneficial stimuli and not move in response to de- 
trimental ones. But here again there is a snare and delusion, 
and just where it was least to be expected. For it is just as 
likely as not that fo move would be the most beneficial thing 
in the world under attack of detrimental forces—for instance, 
to get away from them; or that to move under beneficial con- 
ditions would be the most detrimental thing in the world— 
for example, would wiggle the creature away from a newly 
secured morsel of food. In short, so long as it remains true, 
as shown in our last paragraph, that abstract movement is 
equally likely to do harm or good, so also must it remain true, 
that even a “new factor,” with the power attributed to it by Mr. 
Baldwin, could not by any possibility favor the organism by 
the means described. How should it by the exercise of a 
power which in itself is alike blind to good or ill? 

Thus falls the main swivel in Mr. Baldwin’s chain of reac- 
tions, and falls at a simple touch. But lest it seem to fall too 
easily in proportion to the mighty and world-deciding destiny 
asserted of it, let us pursue it further and in more detail. 
Thoroughly to dispose of an error we must see how and why 
it was made. The doctrine of pleasure, of which Mr. Baldwin’s 
“excess discharge” is the attempted physiological expression, 
dates back to Aristotle. Aristotle declared that pleasure ac- 
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companies perfect use of our faculties, and pain their impeded 
use. The philosophy which prevailed after Aristotle was 
dominated by the Oriental superstition that the forces of this 
world are divided between the Powers of Good and of Evil. 
How this superstition seized upon and biased the dogmas of 
our theologic ancestors until belief in a personal Devil was uni- 
versal among even the learned in the middle ages, is a matter 
of undisputed history. Aristotle’s doctrine fitted well with 
this superstition, and his unquestioned authority enforced its 
universal acceptance. Thus, as late as 1647, we have Descartes, 
the highest authority of his age, declaring that “ All our 
pleasure is nothing more than the consciousness of some one 
or other of our perfections.” When Science dawned, and began 
basing mental activities upon correspondent neural processes, 
nothing was easier or more inevitable than that the doctrine 
which always had been conceded to express general conditions 
of welfare and activity should be transferred to general 
conditions of the nervous system; and that, in general, 
“heighted neural discharge” should be declared to be the basis 
of pleasure, and the reverse to be the basis of pain. ‘Thus, an 
sarly conjecture of Aristotle, fostered by one of the grossest 
theological superstitions, and transformed, as I shall show, by 
most uncritical and fallacious physiological assumptions, is 
the historic origin of what Prof. Baldwin calls “A New 
Factor in Evolution.’ 

The origin of the notion having been accounted for inde- 
pendently of any critical regard of the facts, we will now 
examine it in the light of the facts. We have no means of 
examining{neural discharges directly, or independently of their 
stimuli, their sensory effects, and their motor results; we have 
no other means of measuring them, except through analogy 
with the strength of these. In general it is fundamentally 
observed that where the stimulus is intense the sensation is in- 
tense. Also, muscular reaction is proportional to the stimulus 
and to the sensation. Every known fact, outside of the phe- 
nomina of pain and pleasure in dispute, conforms to the in- 


3 Whether it is with reference to Spencer, Bain, Descartes or Aristotle, that 
this factor is “new,’’ Prof. Baldwin does not state. 
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ference that the stimulus, the neural discharge, the physic 
counterpart, and the motor result, rise and fall together. Be- 
ginning now with the motor reactions of pain, it is to be observed 
that they are among the strongest and most violent of which 
we are capable; the viclent struggles that every creature makes 
to free himself from pain, or that he displays, reflexly, in the 
convulsions of its torture, are among the most familiar facts 
known. Again, it is equally well known, that the stimuli 
which cause pain are the most violent that we encounter; 
usually it is for that reason that they are detrimental. Also, 
pain is the strongest and most violent of our sensations. When, 
therefore, all the evidences alike, from every common source of 
observation, agree that the neural discharge ought to be strong 
proportionally as the stimulus, the sensation, and the motor 
reactions are strong, it would seem that we ought to conclude 
that the neural discharges of pain are strong. 

Surely we ought so to conclude, unless Prof. Baldwin has 
further evidence to offer. The evidence most likely for him to 
offer is that pain is characteristic of exhaustion, weakness, dis- 
order and disease. This is the stronghold of the traditional 
school, and has been the secret of its fallacy from its beginning. 
Yet, there is not a single one of these phenomena that is not 
perfectly explained without accepting the tradition, and with- 
out any of the violations of fundamental analogies which its 
acceptance necessitates. This is done upon the basis of spe- 
cific pain-nerves. Every analogy demands that there should 
be such nerves. If all other sensations have specific nerves so 
should pain. They have long been anticipated in physiology. 
And recently they have been demonstrated with surprisingly 
wide-founded and abundant evidence ;* quite equal indeed to 
that for the nerves of touch. 

Necessarily the universal distribution of these nerves brings 
them into close connection with the vaso-motor mechanism. 
Wherever there is unusual congestion of the blood there is 


See article in Brain, p. 1, 1893, and p, 339, 1894, by Dr. Henry Head of Uni- 
versity College Hospital, London. Also those by Prof. von Frey in Berichte d. 
math. phys. classe d. Kénigl. Sachs. Gesellschaft der Wissenschaft zu Leipzig, 
1894, pp. 185 and 283; 1895, p. 166. 
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likely to be pain. We are not certain what the appropriate 
form of stimulus is for the pain-nerves, but assuming it to be 
mechanical pressure, then any unusual stretching or tension, 
whether in the capillaries or the surrounding tissues, as caused 
by congestion, or from undue secretion of any of the glands, 
or from any other disorder, would perfectly explain the attend- 
ance of pain. That this should explain the characteristic 
pains of exhaustion, weakness, disease, and all other abnormal- 
ities, rather than the mere loss of general bodily strength, to 
which the common tradition more directly attributes them, no 
scientist should doubt. For, first, there is no evidence that 
mere weakness, independently of the physiological derange- 
ments which are the co-results of its cause, are at all painful. 
A man may bleed to death, and suffer no pain. Again, a frail 
invalid may fade away with weakness, and suffer no trace of 
pain; indeed, may depart with gladness. Ora sprinter may 
drop with exhaustion and, perhaps, suffer no pain at all; or if 
any, none save what isunmistakably due to the abnormal dis- 
turbances of circulation already referred to. Secondly, all 
causes of weakness are likely to produce disorders which, in 
turn, shall produce disturbances likely to excite the pain- 
nerves in the way above indicated. This is so evident that 
it need not be discussed. Third, when so excited, even during 
general bodily weakness, there is still every evidence that the 
pain discharges are characteristically strong above other ner- 
vous activities, and relatively so proportionally to the lowering 
of the general level of strength. It would seem, therefore, that 
every known phenomena of pain, on the one hand, receives 
perfect explanation on the basis of pain-nerves, that every 
analogy demands such nerves, and that finally they have been 
conclusively demonstrated. And, on the other hand, it is 
strikingly manifest that every evidence we possess flatly contra- 
dicts the assumption that pain discharges are feeble. 

The corresponding assumption that the neural discharge of 
pleasure is “ excessive ” equally fails of corroboration when con- 
fronted with the facts. Here, again, we can measure the dis- 
charge only by its psychic accompaniment, its stimulus, and its 
motor effect. That pleasures, among psychic states, are charac- 
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teristically intense, isnottrue. Again, that intensity of stimu- 
lus is not a uniform determinant of pleasure is one of the best 
known truths of every form of art. And that the motor effects 
of pleasure are not conspicuous for violence is not less well 
known. Some of thein are violent, no doubt, yet abundance 
of others are among the most soothing and quieting influences 
which we experience. The entire field of pleasure therefore 
—source, centre, and motor discharge—is one endless contra- 
diction of the assumption that its neural discharge is predomi- 
nately intense, and points even to a new definition of pleasure 
from that of which the traditional school 1s possessed. Again, 
it is the delusive general relationship of pleasure to health, 
strength and welfare which has ever been the source of error. 
With health and freshness all functions, undoubtedly, are more 
vigorous, and those which give pleasure are more active among 
the rest. Also, in health we are freer of unpleasant disorders. 
Yet it remains true that the feeblest invalid is often capable of 
the intensest pleasure, and that the trained athlete may suffer 
excruciating pain if the dentist but tickle the bare nerve of his 
tooth with a feather. 

Against the “ discharge” link, pleasurable or painful, in Mr. 
Baldwin’s “ Circular Reaction,” it would seem unnecessary to 
push the sword further. In has absolutely no foundation i 
fact. Yet, as this is of a class of tradition that dies hard, I 
will bring yet multiplied objections against it. When a child 

first brings its finger into contact with a flame it instinctively 
draws its arm away: a complicated and delicately articulated 
mechanism has been evolved by nature, and inherited by the 
child for this purpose. The case is typical, and other examples 
are innumerable. Now, under Mr. Baldwin’s Plan of Evolution, 
it would have been impossible for such an organized response to pain 
to have developed. His whole scheme is one wherein “ the ex- 
cess discharges” of pleasure conduce to the development of 
organized responses to pleasure, and the “ restricted discharges ” 
of pain specially prevent the development of organized responses to 
pain. It is true that Mr. Baldwin expressly declares his “ New 
Factor” to be ontogenic. Still, if so, then pain restrictions 
must have yet worked from the moment of each creatures 
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birth to stamp out every provision of the type above cited. 
Over and above this, every intelligent organization against detri- 
mental forces would be impossible from the moment of birth. 

This is no small obstacle to the universal acceptance of Mr. 
Baldwin’s “ New Factor,” yet the more intimately we approach 
it the more do the difficulties increase. This time for a bull’s- 
eye example we will take a plunge straight at the “ pain-pleas- 
ure discharge” itself. Mr. Baldwin tells us it is “central ”— 
let us now ask to what is it proportional? What gauges 
its “heightening” or its “restriction?” The pain or the 
pleasure, of course, Mr. Baldwin answers, since his “ New Fac- 
tor” isa psychic factor. But to which is the pain or pleasure 
proportionate—the incoming sensory nerve current, or the “ benefit 
from the external stimulus ?” Itis just here that a “tremendous ” 
(to use a favorite word of this enthusiastic writer) stumbling- 
block arises. Mr. Baldwin tells us with emphasis that the 
pleasure comes in and by the stimulus. But how and in what 
manner does the external pleasure-stimulus connect with the 
centrally rising “ heightened discharge”? Plainly it cannot be 
through the mere intensity of the ordinary incoming sensory 
nerve-current; for the pleasure is proportional to the benefits 
from the external stimulus; and these benefits are by no means 
proportional to the intensity of the stimulus. But, perhaps, 
Mr. Baldwin conceives—he does not tell us here in the least 
what he does conceive, though it is an absolutely essential 
point—of some specific kind or mode of neural activity to 
convey his pleasure-stimulus from the periphery to the centre, 
and one in no way parallel to the intensity of the external 
stimulus. If so, then a still greater difficulty now arises to 
conceive how the “ benefit” or the “detriment” from the ex- 
ternal event expresses itself through this new mode of com- 
munication. We are told that the pleasure is proportional to 
the amount of the benefit worked by the stimulus, not to its 
intensity. But just how and when does this “amount” get 
transformed into this new kind of ingoing pleasure current? 
Benefit is a “ tremendously” abstract affair. Where does it 
end, and when does it act? The benefit does not happen in- 
stantly—when then is its pleasure experienced? How and 
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when does it sum itself up with reference to the heightened 
motor discharge? For this last, we had supposed, resulted 
immediately upon the arrival of the sensory impulse at the 
brain, and cannot be permitted a long delay if it is to join in 
“Circular Reaction” with the passing stimulus. 

Surely here is a puzzle! Let us endeavor to follow a con- 
crete example; and again it shall be Mr. Baldwin’s own, 
wherein he explicitly describes the sort of betterment that gives 
pleasure and “heightened discharge.” When the sun shines 
on a creature its warmth promotes nourishment and other vege- 
tative functions. Let us say now that it heightens digestion 
from a usual period of two or three hours to one of twenty min- 
utes. When, then, does the “ central discharge” begin to be ‘ height- 
ened” by this betterment in order to complete Mr. Baldwin's “Cireu- 
lar Reaction?” Also, just how does the benefit gather itself together 
from the bowels to express itself as the pleasure of the original sensa- 
tion; .¢., the sensation of warmth that came at the beginning of the 
twenty minutes 2, A diagram drawn to scale of these physiolog- 
ical activities, and with their space and time processes ac- 
curately portrayed, would facilitate the acceptance of Mr. 
Baldwin’s “ New Factor” among scientists generally. 

But, of course, all this is doing the utmost of injustice to 
Mr. Baldwin’s “ New Factor.” For, is it not a psychie factor ? 
And is it not the essence of psychic factors to surmount all 
lawful relations of space and intensity? How absurb of me 
to attempt to trace the benefits and detriments of the sun’s 
rays through the viscera to the “ heightening ” and “ restrict- 
ing” of central discharges! Pleasure and pain, of course, are 
super-spacial and super-temporal fiats that leap all physical 
difficulties and bounds. Only why, then, does Mr. Baldwin 
take the trouble to localize them as central? Or why declare 
them to have any mechanical relationship with motor dis- 
charges? It is just here that I must plead it to have been 
most natural for me to have been mislead to conceiving that 
the “ central” processes of pleasure have some lawful articula- 
tion with the incoming sensory impulse, since they are ex- 
plicitly declared to have both temporal and spatial articulation 
with the outgoing motor discharges. But, perhaps, Mr. Bald- 
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win’s vagueness and confusion of statement and longing to be 
scientific may here have got the best of these outgoing articu- 
lations—perhaps, they do not and could not work according to 
any known axioms of science even here! Let us.examine this. 

Upon close consideration it becomes obvious that Mr. Bald- 
win’s “ New Factor” not only interrupts all normal relations 
of intensity between incoming stimuli and outgoing discharges 
—so that feeble stimuli, if beneficial, now produce “ heightened 
discharges,” and violent stimuli, if detrimental, are “tempered 
to the shorn lamb”—but also it wholly transforms their mechan- 
ical effects. Not only now do pleasures produce “expansion ” 
and pains “ restrictions,” but violent pleasure-discharges pro- 
duce violent expansions, and violent pain-discharges produce 
violent contractions. Or, at least, I suppose they do; though 
here is the very pesky plague of it, to know what Mr. Baldwin 
does conceive to happen. For, if now the “discharges” do 
thus cause literal bodily expansion or contraction, in due ac- 
cord with their intensity, it is impossible to conceive what 
“heightening ” or “restricting ” has to do with the case. And, 
on the other hand, if “ expansion” refers to “ degree of activity,” 
and “restriction” means “ quiescence,” I give up tryilg to un- 
derstand the matter, and plead insanity and hallucination at 
once; for then the innumerable acts which seem to be per- 
formed before my eyes, both expressively and preventatively 
of pain must be “ restricted” absolutely, and by no possible 
means actually can happen ; and the cause of my derangement 
in conceiving that they do is surely sprung from my over- 
wrought sympathy for all physiologists or psychologists who 
shall attempt to measure the amount of restriction necessary 
to be applied to each varying intensity of incoming detrimental 
stimulus in order to reduce it to a constantly maintained zero 
of quiescence, and not have the least little bit over to set the 
creature wiggling right up to its detrimental persecutor, and 
perpetuate “Circular Reaction” therewith, just as if it were 
beneficial’ 

>The physiological cult of the traditional Pain-Pleasure School juggle much 
with this “heighted and restricted central discharge,” as if it were ordinary 
neural activity. But when all obfuscation is nailed to the board it becomes plain 
that, since the muscular eflects come after the motor nerve-currents are formed, 
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But, seriously, there are a few things that we must conclude 
regarding Mr. Baldwin’s “ New Factor,” if we are to pay to it 
any logical regard whatever: (1) The work assumed of it is 
not one of simple heightening and restricting, but one of 
absolute interruption, transformation and reversal of natural 
consequences. (2) These interruptions, transformations and 
reversals proceed by no known axioms or measurements of 
science, and as little so in their articulations with the motor 
apparatus as with the disseminated benefits and detriments 
from the external forces. (3) There are no central neural pro- 
cesses correspondent to these alleged activities of pain and 
pleasure. There are no facts which suggest them ; no physical 
activities could behave in such disregard of physical laws; and 
to assert them as acting by such laws would either duplicate 
the “ New Factor ” as an efficient cause, or else reduce pain and 
pleasure to ordinary non-interfering parallelism ; which is a 
flat contradiction to Mr. Baldwin’s entire proposition. (4) Itis 
absurb to locate this New Factor as “ central.” For a factor 
that transends all physical laws of space, time and intensity 
cannot be located in this physical world. (5) And, finally, if 
such a “New Factor” existed, any exact determination in 
physiology and in psychology would be futile. Whereas the 
psychic factor of Prof. James is a wee and comparatively in- 
offensive affair, which only tips a molecule here or turns a 
current there, just a little, and when absolutely needed—and 
apparently from the remainder of his system is never needed— 
on the contrary, this Factor of Mr. Baldwin’s is the dominant 
therefore it is something beside the mere intensity of these currents which deter- 
mines whether the result shall be expansion or restriction. And if it is something 
different from the intensity of these nerve-currents, then also must it be different 
from the ordinary intensity of the central neural activity which gives rise to 
these currents. In which case it is nonsense to talk of “ heightening and restrict- 
ing” precisely as if they were performed by ordinary central activities. 

Unmistakably it is no “ ordinary ” activity that either destroys ordinary intensity 
regardlessly of all opposing parallelograms of forces, or that upsets the laws of 
conservation of energy. True, we do not yet understand Inhibition; yet, no 
scientist thinks of explaining it, except within ‘‘ ordinary” scientific laws. And 
any force which transforms any incoming sensory nerve-current, however detri- 


mental, into flat quiescence without expenditure of other physical energy in oppo- 
sition to it, certainly does not act within ordinary scientific laws. 
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force in evolution above all other forces. It acts upon every 
external stimulus, interrupts and transforms its natural effect, 
molds and remolds the entire organism and all subsequent 
species in accord with the non-physical and miraculous power. 
If such a factor be admitted so dominantly throughout nature 
then exact science becomes absolutely impossible. 


Our examination of this “ New Factor” may, therefore, now 
be summarized as follows. It is obvious, historically, how its 
ancient traditions, rooting originally in superstition, have 
survived and come down to be an anomaly in our scientific 
times. It never had any closer foundation in facts than the 
superficial observation that pleasure more often comes with 
health and strength, and pain with weakness and disease. The 
central neural processes on which it is alleged to be based do 
not exist. The phenomena in question, upon examination, 
flatly contradict at every point the assumptions and assertions 
boldly made of them. The alleged “ Factor,” if carried out un- 
der these assumptions and specifications so made of it, quickly 
reduces the entire realm of biology and of psychology to end- 
less confusion and ridicule. 

On the other hand these phenomena have now been treated 
of substantially without violating the symmetries of nature, 
and in accord with the obvious demands and analogies of the 
remainder of ascertained knowledge. Pain-nerves have been 
conclusively demonstrated. Pleasure and displeasure, if they 
have not been so successfully disposed of as bodily pain, have 
been finally divorced from it and from the tradition that 
they are “ quality activities” of any kind; they are rapidly 
being driven by new analysis and definitions to where they are 
seen to be forms or movements of thought quite independent 
of specific qualitative make-up; are being explained on the 
same footing and in the same categories with conceptions, voli- 
tions and similar mental processes, which apparently may be 
of any and every “quality,” or, at least, in which the qualities 
of the content play no at present determinable part. 

Nor have these things been done in a corner. Modern litera- 
ture is full of them. These new opinions have been put for- 
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wardly neither timidly, obscurely, nor by inferior men. Long 
ago so great an authority as Prof. James declared of the ancient 
tradition that it was “ one of the most artificial and scholastic un- 
truths which remain to disfigure modern science.” There would 
seem, therefore, now to be as little excuse for an intelligent 
man to believe in this“ New Factor ” as to continue to believe 
in the other half of the tradition, 7.¢.,in a personal devil. For 
a scientist to continue to throw such ‘disfiguring untruth’ 
among the already vastly complicated problems of biology and 
psychology, of heredity, and of social and ethical development, 
while completely and blindly ignoring the objections which 
have been heaped, mountain high, against it, cannot henceforth 
be counted as less than pure Orientalism. To persist in the at- 
tempt, with whatever sincerity and enthusiasm of purpose, can 
only result, as my first words portrayed, in retarding the swing 
of the pendulum to a more sober consideration by Science of 
the problems of mind, and in bringing our New Psychology 
to speedy and undeserved contempt. 

It seems hardly worth while to follow Prof. Baldwin into the 
doctrines of “Imitation” and “Organic Selection” built by 
him upon his above foundation, when these foundations show 
themselves to be the veriest myths. 


BIRDS OF NEW GUINEA (MISCELLANEOUS). 
By G. S. MEAD. 


(Continued from page 290.) 


The family of Certheide (Creepers) have but scant representa- 
tion in New Guinea, the genus Climacteris furnishing the only 
specimens. QOne species is perhaps peculiar to the island, viz. : 
Climacteris placens. Its plumage above is dusky, tinged red- 
dish on the head with black marks interspersed. Below gray- 
ish, spotted brown and black. Sexes alike. Length, six inches. 
Salvadori says the female has reddish cheeks. 

One Nuthatch also belongs to New Guinea—Sittella or Sitta 
papuensis—a very small species, less than five inches in 
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length. Above, the feathers are brown barred with black; 
below, the arrangement and shading are similar; head and 
throat white, as are also the upper tail-coverts. Below they are 
dark, sometimes obscurely spotted. The tail is black and short. 
Bill black. Legs yellow. The female differs in the coloring of 
head and under parts, not always essentially. 

Of the Megaluri scarcely more than two or three species are 
to be found within the boundaries of New Guinea. One of 
these is Megalurus macrurus, from the southeastern portion of 
the main-land. The bird is eight inches long; dull brown 
above, or at times brighter and tawny and streaked with 
black ; under parts coarse white and bluff; and long tail, more 
than half the entire length. From the same region comes 
anotlier species much smaller in every way, but of more varied 
coloring. Considerable white marks the little bird—the under 
parts, cheeks and quills of the wing feathers taking this hue. 
Above the ground color is a rusty brown, with black streaks 
and markings on the shoulders and head. Black prevails on 
the wing-coverts. 

Cisticola exilis, with an endless string of synonyms, which it 
has obtained by its wide distribution and change of plumage, 
is a very small thrush, varying in length from 3.5 to 4 inches. 
In Australian form the head seems to be of a more even red- 
dish or rusty hue. Otherwise the general color is plain gray, 
picked out with black along the neck and upper back. Some- 
times the gray is tinged, as along the wings and tail. Around 
the face is much white and yellow. The under parts are a 
discolored gray or buff. The females differ in having the head 
touched with lines of black or deep brown, and generally in a 
deeper tone. The plumage changes with the seasons. 

Among the Bubbling Thrushes the genus Sericornis is repre- 
sented in New Guinea by two or three species. S. beccarii, from 
the Aru Islands, is colored above dusky, ferruginous on the 
rump and tail-coverts, and black edging on the wings. Some 
feathers show white points. Much brown appears in certain 
lights. White in streaks on the face. Throat white, slightly 
touched with black. The under parts are a discolored white 
flanked with brown. 


| 


712 The American Naturalist. [September, 


S. arfakiana is very similar in general appearance and color- 
ings. An obscure wing-bar may be traced on the brown wings. 
The head is darker than the back. The throat is ferruginous, 
the remaining under surface olivaceous. Length, 4.5 inches. 

The beautiful family of the Nectariniide (sun birds), with 
their slender forms, their curving bills and metallic plumage, 
is well represented in New Guinea, rather numerically by indi- 
viduals than by variety of species. Cinnyris aspasix, known 
also under an appalling number of synonyms, is black, green 
or blue, according to shading and locality, besides differing 
considerably in size. The green variety gives out a green gloss 
from the burnished surface of the back, while beneath the 
feathers are velvety black. Other reflections are to be observed 
in different lights. From the throat escape the loveliest blue 
tints. The larger form (C. auriceps), with its lovely golden- 
capped head, is a dark blue, and is found in several of the 
adjacent islands. C. proserpina, both small and large, is a 
black-shouldered form, throwing out green, blue and purple, 
according to the position of the beholder. All of these are of 
miniature size, and variants of the same general type. 

C. frenata, the Australian yellow-breasted sun bird, with 
brilliant blue tints on its throat, is abundant in southern New 
Guinea and elsewhere, as well as at Cape York, where Moseley 
saw it. This species is yellow below, yellowish-green above. The 
female lacks the blue throat, but has bright gold instead over 
the entire under parts, from tail to the bill. It breeds in No- 
vember and December, constructing a little purse of a nest with 
the covered entrance near the top. Within are laid the tiny 
eggs, colored dull green, and mottled with dusky spots. These 
repose on asoft bed of feathers and silky materials. In defense 
of his home, as indeed at almost all other times, the male is as 
belligerent as a humming-bird, attacking and putting to rout 
any vagrants loitering near. The total length of the bird is 
4.5 inches, of which the bill comprises nearly an inch, and the 
short, narrow tail about the same. The latter member is black, 
with much white in spots on the outer feathers. Bill and feet 
black. The great beauty of the male lies in the metallic blue 
throat. 
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Of the group of Nectarineedine birds called Arachnathera, all 
confined to the Indo-Malayan region, three, if not more species 
belong to New Guinea exclusively. These are A. polioptera, 
A. nove guinie and A. iliolophus, all about the same small size, 
and, owing to this fact, resembling each other to all appear- 
ance. The first named, A. polioptera, has — steel-blue gray 
head running into olivaceous, becoming yell. ish green along 
the neck and back. On the wingsand tail slate-blue takes the 
place of green, relieved along the edges by traces of gray or 
white. The under surface is yellow, retaining, however, the 
olivaceous tint of the upper parts. On the throat there is the 
usual changing hues, common to this class of birds. This 
species lives in the Astrolobe Mountains along with the A. @/io- 
lophus, although the latter seems more widely spread, being 
found as well in the southern portions of the great island. A 
special difference may be pointed out between the two birds, 
the general color is lighter, that is in the loosened, fluffy plu- 
mage of the lower back and sides. In this characteristic iio- 
lophus has a marked advantage, the feathers becoming very 
soft and considerably elongated over the short tail. Arathno- 
thera nove guinie is similarly adorned. Its breast, in fact, the 
under parts generally, is more brightly adorned than the 
foregoing, being of a brilliant yellow, dashed, however, with 
olive. In other respects the coloration is nearly the same— 
olive, olive-brown and brown predominating. There may be 
in the present case rather more yellow especially about the face. 

The Javan Swallow—Aviundo frontalis—is only about five 
inches in total length, measuring from the tip of its tiny bill 
to either point of the deeply-forked tail. The general color 
above is dusky, scarcely the usual steely-blue of most swallows, 
but with a darker shade on the shoulder and crown. The 
under parts are much lighter, at least in the case of the New 
Guinea specimens, which are invariably pale; in fact, the abdo- 
men is almost white. On the upper breast and throat a fine 
rufous tint is very prominent. The tail above is a uniform 
black; below there is a’ broad band of white following the 
triangular form of the fork, but melting at the apex into the 
wavy white of the coverts. The little bird is by no means con- 
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fined to Java, but is very widely distributed over the Papua, 
migrating to far distant tropic lands besides. 

Hirundo nigricans or Petrochelidon nigricans presents few fea- 
tures of coloration to distinguish it from the various forms of 
swallows of different denominations so well known in all parts 
of the world. The present bird wanders widely over the Aus- 
tralian continent and Papua. It is small of size, not much 
over five inches in total length, although many specimens 
exceed this measurement, the individual differences being un- 
usually great. Dun rumped, as Latham called this species, 
fairly characterizes it; but this appearance varies according 
to age, locality and season. In general color above, dark 
gleaming blue, faintly marked white lines prevails. Below, the 
body is buff or whitish, with a dark-hued breast. Wings above 
are dusky ; below a ruddy tinge, tail feathers similar. 

Many of the family Dicwidx find a home in New Guinea or 
its islands. They are all small, usually prettily colored birds, 
allied at least in appearance to the sun birds, although hardly 
as elegant of form or richly plumaged as those delicate deni- 
zens of the tropics. 

Diceum rubrocoronatum abound in southern New Guinea, es- 
pecially near Port Moresby. Itisashowy little creature, a trifle 
over three inches in length only. Above the color is blue-violet, 
becoming less distinct on the neck, and merging into rusty on 
the wings. The tail continues this deep blue of the body; but 
over the rump and crown of the head a bright scarlet is thrown. 
This reappears in a broad segment on the upper breast. The 
female lacks this conspicuous ornament altogether, while the 
scarlet elsewhere becomes merely dull red. In other respects 
she is colored like her mate, having the under parts pale 
yellow, olive and white. She is, however, unmarked by a 
pinkish tinge on the under tail-coverts, which adorns the male 
bird. In both the middle abdomen and throat are a buffish 
white. Bill and feet dark. 

Searcely to be distinguished from the preceding is D. pul- 
chrius, who differs chiefly in the coloration of the under tail- 
coverts, which, instead of pink, are a yellowish-brown. In 
lieu of this deficiency pulchrius has been granted a slightly 
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larger expanse of scarlet on the head and neck. The habitat 
is the southeast. 

Another species from southeast New Guinea, along the Fly 
River, differs from the first named chiefly in having a glossy 
black upper surface instead of blue. It is known as D. rubri- 
gulare. 

Smaller and more plainly colored is D. pectorale, whose lead- 
ing tints are olive-green above, yellow on head and rump, no 
scarlet whatever excepting on the upper breast, the remaining 
under parts and tail-coverts light yellow, exclusive of the 
whitish under wing-coverts. 

From the Bay of Gielvink comes D. gielvinkianum or mafoor- 
ense, of an olive color above glossed with steel-blue. Here 
again a shade of red appears on the crown, rump, upper tail- 
coverts and breast. The under surface is a yellowish-white 
bordered along the sides with olivaceous. A more brightly 
tinted variety is named D. jobiense. 

The genus Oreocharis of the Diceide, represented by one 
species, is peculiar to New Guinea; this is Oreocharis arfaki, 
collected by Mr. Goldie in the Astralobe Mountains. This is 
a larger bird by two inches than those of an allied kind just 
considered. The color above is dissimilar, viz.: an olivaceous, 
somewhat glossed. The dusky wings, however, are touched 
with green and yellow on some of the feathers. So, too, the 
tail above. Crown of the head and sides glossy black, melting 
into bottle-green on the neck. About the eye are dashes of the 
brightest corn-yellow. This is the color also of all the under 
parts, excepting the black throat. The under wings are paler, 
with black touches. A reddish stripe may be seen in the gold 
ground of the under parts. 

Urocharis longicauda is likewise the sole species of the genus 
Urocharis, and occupies the same region of the Arfak Moun- 
tains. Above the general color is a shining black, the only 
exceptions being the rump, which is gray, and the tail, where 
on the outer feathers a long spot is visible. The side face is 
olivaceous; this is the color on the under body mingled with 
pale yellow. The female is larger by more than half an inch, 
and is a smooth olive-green. Length, about five inches. The 
tail nearly half this figure. 
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The genus Melanocharis comprises four species, all from New 
Guinea and its islands. ‘These are not very dissimilar in size 
or coloration. The best known, well named Jf. nigra, is a 
glossy black above of a bluish cast. Beneath the principal tint 
is olivaceous, passing into pale yellow on the abdomen. The 
under wing-coverts are white. Total length, nearly five inches. 

Another genus of the same family, consisting of but asingle 
species, is Pristorhamphus verotert. A larger bird this by an 
inch, with rich, velvety black plumage above, emanating pale 
green. Underneath a bluish tint. Besides, some spots of white 
on the tail, apparent when the bird is flying, but concealed at 
other times; there are white plumes, very soft and delicate, 
waving on either flank. The female is equipped with these 
same adornments, but is of dimmer coloring, mainly oliva- 
ceous. Habitat, the Arfak Mountains. 

Less by more than an inch is Rhamphocharis crassirostris, the 
sole member of its genus. An olive-green bird above with dusky 
brown wing- and tail-coverts, and blackish tail. Below the 
body is a pearl-gray with a yellow wash. The female is of 
larger size, olive-brown above, but differing from the male in 
being rather more varied in neutral colors, yellow and white 
spots or dots appearing on the dull surface of wings, tail and 
back. The under parts are of a soiled white, specked with 
yellow and brown. The bill is not noticeably larger than that 
of other species. 


THE BACTERIAL DISEASES OF PLANTS: 
A CRITICAL REVIEW OF THE PRESENT STATE OF 
OUR KNOWLEDGE. 
By Erwin F. Smiru. 
II. 
I. THE BEET (BELA VULGARIS L.). 


1. THE BACTERIOSIS OF FODDER BEETS (1891). 
(1) THE DISEASE. 
(1) Author, Title of Paper, Place of Publication, etc-—This dis- 
ease was first described by Dr. Ernst Kramer, Privat Docent 
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in the technical high school in Graz. His paper entitled (23) 
Die Bacteriosis der Runkelriibe (Beta vulgaris L.), eine neue 
Krankheit derselben, was published in Oesterreichisches Land- 
wirtschaftliches Centralblatt, Jahrg. I, Heft 2, pp. 30 to 36, and 
Heft 3, pp. 40 to 41. Graz, 1891. 

(2) Geographical Distribution —The disease prevailed exten- 
sively in 1890 in the Eltzischen earldom in Vukovar, Slavonia. 

(3) Symptoms.—The beet roots were said to be shrivelled and 
to contain comparatively little sap. The whole of the affected 
roots began to change to dark brown soon after harvest. On 
cutting them open dark brown spots were visible. During the 
winter the disease spread in the beet cellars to apparently 
sound beets, in spite of the fact that all roots showing any signs 
of disease were thrown out and destroyed at the time of storage. 
Roots in which the disease was well advanced showed a gummy 
ooze which appeared to be infectious to sound beets. Cattle 
fed with slightly infected roots were attacked with severe bloat- 
ing and obstinate constipation, and in one case death ensued. 
Such was the account forwarded to Dr. Kramer along with 
samples of the diseased beets. ‘There is no record of the symp- 
toms of this disease as it occurs in the field. The diseased 
beets received by Dr. Kramer were shrunken and in some 
places were soft under the epidermis. From these soft places 
there oozed a slimy brownish fluid, which stuck to the fingers, 
but was without characteristic smell or taste. Brown or dark 
brown spots more or less softened, and of various sizes, were 
visible on cross-sections of roots not too badly infected. The 
inside of those specimens which were badly attacked was, 
however, almost entirely brown, and in parts the parenchyma 
was wholly destroyed, giving place to a slimy, sticky, gum-like, 
brown-colored, strongly acid, odorless fluid. The destruction 
of the tissues proceeded so far in some parts of the root that, 
finally, only the vascular bundles remained. The beets at- 
tacked by this disease yielded no characteristic odor, and they 
only began to smell bad in the last stages of the disease after 
rotting had set in. 

(4) Pathological Histology—An examination of thin sec- 
tions, made through a brown spot, showed that the cells of this 
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parenchyma contained tiny roundish or ellipsoidal shining 
bodies, which were of various sizes, and either scattered about 
in the cells or united into groups. The individual particles 
showed not rarely a tremulous motion. When such a thin sec- 
tion was fixed toa cover glass by passing it three times through 
the flame, and was then stained with gentian violet, these 
bodies became a beautiful blue, and their bacterium-like form 
could be made out more clearly. In the parts of the root 
which had already become slimy great numbers of bacteria 
were to be seen in the gum-like fluid, together with loosened 
cells, plasma, and fragments of cell membranes. 

(5) Direct Infection Experiments—When a little of the soft, 
slimy mass was lifted on a sterile platinum needle and spread 
on a sterile [steamed ?] section taken from an apparently sound 
beet, the surface of the latter was covered within forty-eight 
hours with a slimy, brown, gum-like, acid layer, which con- 
sisted of a mass of those bacteria previously found in the dis- 
eased beets. Sections cut out of diseased beets with sterile 
knives and placed on fresh, unsterilized sections from sound 
beets, and kept in a moist chamber at 24° C., caused the latter 
to become affected. The infected spots browned and softened, 
and in the tissues bacteria appeared, which were just like those 
occurring in the diseased beets. A slimy layer also formed on 
the sterile cut surface of carrots when a slight quantity of the 
slimy ooze from the beets was spread over it. 

“This preliminary investigation indicated that most likely 
in this case we have to do with a disease caused by bacteria. 
Positive proof, however, is not thereby afforded. To accomp- 
lish this experimentally it is absolutely necessary to isolate the 
bacteria occurring in the diseased beets, to cultivate them pure, 
and then to inoculate the pure cultures into sound living beets. 
If then asa result of the infection the previously healthy beet 
should become diseased with the before-mentioned symptoms, 
and the originally inoculated bacteria should appear once more 
in the tissues, then there would be no doubt about this being 
a bacteriosis of the beet.” 

Clearly this man knew exactly what he had to do. 
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(II) THE orGanismM.—This is described as a bacillus, but not 
named. 

(1.) Pathogenesis. 

(A) Yes. 

(B) Yes. Rather easy. 

(C) No. These inoculations led to no satisfactory result, 
and had to be abandoned, because no suitable beet 
material was at the experimenter’s disposal. 

(D) No. 

Conclusion.—Pathogenic nature rendered probable. The rea- 
son for this judgment in opposition to the above statements 
will be found in the following paragraph. 

While Dr. Kramer was not able to secure infections, owing 
probably to the unfavorable conditions under which he worked, 
he hit upon an ingenious method of indirect proof, viz., the 
development in pure cultures of the same gum which is formed 
naturally in the diseased beets. His method was as follows: 
The softened or liquefied parts of the diseased beets were cut 
out, crushed and heated on a water bath, with the addition of 
a small quantity of milk of lime. The fluid was then decanted, 
and the remaining mass of beet squeezed as dry as possible and 
the two fluids mixed, filtered, and carbon dioxid passed into the 
filtrate for the removal of the somewhat superfluous lime. The 
fluid was again filtered and concentrated on the water bath. 
The fluid was now rendered acid by the addition of some drops 
of acetic acid, and a white, tough, gum-like substance was 
precipitated out of it by the addition of 96 per cent. alcohol. 
To obtain it in a pure condition this substance was repeatedly 
dissolved in water and reprecipitated by alcohol. The same 
substance was obtained directly from the gummy ooze of the 
diseased beets by dissolving it in water, heating, filtering, con- 
centrating on the water bath, and precipitating with alcohol. 
In this case also the precipitate was a white, tough, gum-like 
substance. Both of these precipitates were tested chemically 
with the following results. Mixed with soda-lime and heated 
in a test tube there was no formation of ammonia, a proof that 
the substance was free from nitrogen. Boiled with orcin and 
hydrochloric acid it gave the well-known gum reaction, men- 
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tioned by Reichl and Wiesner. Boiled with sulfuric acid it 
was converted into dextrose. A watery solution gave a bluish 
flocculent precipitate with Fehling’s solution, and on boiling 
the latter was reduced. On the addition to a watery solution 
of ferric chlorid and calcium carbonate the well-known pre- 
cipitate of gum solutions resulted. No red coloration appeared 
on treatment with iodin. The formation of oxalic acid could 
not be detected on long boiling with nitric acid. All these re- 
actions indicated a gum. In the beet this could be derived 
only from carbohydrates, and most likely from dextrose. 
Working on this hypothesis, a fluid culture medium was pre- 
pared containing 3-4 per cent. of dextrose, a slight quantity of 
peptone, and the necessary mineral ingredients. In this solu- 
tion pure cultures of the organism were grown 8 to 14 days 
at a temperature of 24° C., and from the resulting products of 
growth a gum-like substance was obtained which proved to be 
identical with that secured directly from the diseased beets. 
These cultures were protected from contamination by cotton 
plugs, and at the close of the experiment cultures therefrom 
showed them to have remained pure, consequently this bacillus 
must have converted the dextrose into gum. 

2. Morphology. 

(1) Shape, size, ete—The organism as isolated and grown in 
pure cultures is a thick rod with rounded ends, or often nar- 
rowed at the ends (zugespitzt), of variable length, so that not 
rarely coceus or ellipsoidal forms appear. These rods are 
about 1.30-2.00 x 0.7-1.0 ». In cultures they occur singly or 
in pairs, which latter are more or less biscuit-shaped. Chains 
are rarer. 

(2) Capsule—No mention of any capsule. 

(8) Flagella—-No statement as to motility, except mention of 
the trembling motion inside the cells of the beet, which can 
scarcely be taken as a proof of motility. 

(4) Spores——“Apparently spores are formed.” This matter 
is left in considerable doubt. Rods in the stage of spore forma- 
tion are said to be 1.35 x 2.00 uv. 

(5) Zooglwa.—No mention of zoogloea. 

(6) Involution forms—No mention of any distorted forms. 
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3. Biology. 

(1) Stains—These bacilli take all the ordinary anilin colors. 

(2) Gelatin —On plate cultures of nutrient gelatin contain- 
ing dextrose the colonies are small, nearly circular, sharply 
contoured, white, shining, and at most not over 1mm. in diam- 
eter. Under a weak magnification they appear sharp-edged, 
granular and brownish. Stab cultures in the same gelatin 
show a fine thread not spreading beyond the needle track. At 
the mouth of the stab there is a top-shaped enlargement not 
inclined to spread out much. Streak cultures on nutrient 
gelatin develop a line along the track of the needle which is 
very slightly inclined to widen. This is formed of dot-shaped 
hyaline colonies, which finally fuse. The bacillus does not 
liquefy gelatin. 

(3) Agar.—Plate, stab and streak cultures on nutrient agar 
were not unlike those on the gelatin. Exact statements as to 
the composition of the nutrient gelatin and agar are not given. 

(4) Potato, ete—Pure cultures on sterilized slices of beet 
gave a brownish, slimy growth, having a strongly acid re- 
action. The same on carrot gave a whitish, slimy layer, hav- 
ing a strongly acid reaction. On potato the growth showed 
no specially characteristic mark, but was strongly acid. 

(5) Animal Fluids.—No statement. 

(6) Vegetable Juices—No statement. 

(7) Salt Solutions and other Synthetic Media—The 3-4 per 
cent. dextrose-peptone solution (distilled water?) containing the 
necessary mineral ingredients (not named) became cloudy in 
forty-eight hours and less limpid in 8 to 14 days. 

(8) Relation to Free Oxrygen.—Aerobie. 

(9) Reducing and Ovidizing Power——No statement. 

(10) Fermentation Products, and other Results of Growth : 

(a) Gas Production—No statement. If the cattle disease 
were really due to this organism, then we may suppose it to 
be an active gas producer in the presence of certain carbo- 
hydrates. 

(b) Formation of Acids.—This bacillus is a strong acid pro- 
ducer. The sap of the diseased beets shows a strong acid reac- 
tion. Pure cultures strongly reddened blue litmus gelatin in 
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forty-eight hours, and developed an acid reaction in neutral 
nutrient solutions within a few days. The composition of these 
solutions is not stated, nor whether the growth of the organism 
is self-limited by the production of the acid. This production 
of acid serves to strengthen the belief that the bacillus is really 
the cause of the beet disease. The nature of the acid was not 
determined. 

(c) Production of Alkali.—Not recorded. 

(d) Formation of Pigment—Brownish color on beets. 

(e) Development of Odors.—No odor. 

(f) Enzymes.—Not determined. Cell walls are dissolved. 

(g) Other Products.—Not stated. 

(11) Effect of Dessication—No statement. 

(12) Thermal Relations : 

(a) Maximum for Growth—Not determined. If the bloat- 
ing of the cattle were due to this organism, it must be able to 
grow at blood heat, and the accurate determination of its 
thermal relations should not have been omitted. 

(b) Optimum for Growth—Not determined. 

(c) Minimum for Growth—Not determined. 

(d) Death Point—Not determined. 

(13) Relation to Light.—No statement. 

(14) Vitality on Various Media.—No statement. 

(15) Effect on Growth of Reaction of Medium (acid, neutral, 
alkaline).—No statement. 

(16) Sensitiveness to Antiseptics and Germicides.—No statement. 

(17) Other Host Plants—No statement. 

(18) Effect upon Animals.—No cattle could be had for experi- 
mental purposes; but the germ was carefully tested on rabbits 
and white mice, and was not pathogenic either when fed to 
them in carrots, rubbed into subcutaneous wounds, or injected 
into the blood by means of a Pravaz syringe. 


(IIT) Economic Aspects : 


(1) Losses.—Serious. 

(2) Natural Methods of Infection —Not known. 

(3) Conditions Favoring the Spread of the Disease—Not known. 

(4) Methods of Prevention—No experiments, and no observa- 
tions. Disease not studied in the field. 
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Remark.—This disease was also seen in 1891 by Dr. Paul 
Sorauer, who described it as follows, in a short note appended 
to a (24) “ Review” of some papers on the Sereh-disease of sugar 
cane (Zeitschrift fiir Pflanzenkrankheiten, Bd. I., Heft 6, 1891, p. 
360). “ We can now report similar phenomena in our Beta. A 
parcel of beets sent to us from Slavonia were suffering from a 
disease which may be designated gummosis. Investigations up 
to this time have shown that the bacteria induce the formation 
of a syrup-like gum. Here also the first indications of the 
disease are a red-brown, subsequently a black-brown, staining 
of the vascular bundles, and each drop of gum swarms with 
myriads of apparently specific bacteria. If this gum is dropped 
upon sliced (praeparierte) sound beets the bacterial gummosis 
is there easily produced. The preparation of the beet so as to 
be susceptible to the disease appears to lie in a lessening of 
the acidity of the tissues, etc.” No strictly bacteriological 
work appears to have been done, and I have quoted all of the 
article that is pertinent. 


2. THE ROT OF SUGAR BEETS (1891). 


In 1891, in (25) Fungous Diseases of the Sugar Beet, Bull. No. 15, 
Iowa Agric. Experiment Station, Ames, Iowa, p. 245, Reprint 
p. 9, Prof. L. H. Pammel, of that station, described a beet dis- 
ease from Iowa which he attributed to the fungus Rhizoctonia 
beter. 

Associated with this fungus were various bacteria to which 
he ascribed the subsequent wet rotting of the roots. The rot- 
ting beets gave off a strong odor not unlike that of rotting 
potatoes. Unquestionably “the ultimate rotting is caused by 
bacteria.” Several bacteria were isolated, and among others 
Bacillus subtilis. Inoculations with a pure culture of one of 
these organism did not give any very decisive results. No 
bacteriological studies of any consequence seem to have been 
made. 

3. A BACTERIAL DISEASE OF SUGAR BEETS (1892). 

(1) THE DISEASE. 

(1) Author, Title of Paper, Place of Publication —This disease 
was described by Dr. J. C. Arthur and Katherine E. Golden, of 


724 The American Naturalist. [September, 


the Purdue University Agricl. Experiment Station, Lafayette, 
Indiana, in (26) Diseases of the Sugar Beet, issued April 13, 1892, 
and forming Bulletin No. 39, Vol. 3, of that station, pp. 54-58, 
and summary, pp. 61-62. 

(2) Geographical Distribution —This disease appeared in 
sugar beets grown for experimental purposes at the Indiana 
station, and seems to have first attracted the attention of the 
station chemist owing to the low percentage of sugar found in 
some of the roots. These were examined microscopically, and 
bacteria, or bacteria-like bodies found in the tissues. This was 
in 1890. “Owing to the lateness of the season, and the lack of 
a plant house, the observations on the disease soon came to an 
end, to await the next growing season. The following descrip- 
tion of the disease, and of its distribution and cause, is there- 
fore the result of studies made almost wholly during the summer 
of 1891 and the winter of 1891-2.” The disease is prevalent 
in many places in Indiana. In 1892 it occurred in all of the 
eight varieties of sugar beets grown on the Purdue Station 
grounds, and was found to some extent in nineteen of the 
twenty-seven samples of beets sent in for analysis from as many 
different localities in that State. This is not, however, it is 
stated, an entirely fair indication of the prevalence of the 
malady, since it is customary to select the best beets for analy- 
sis, and the proportion of diseased ones in such lots is less than 
the actual average. Of a total of 454 beets received from differ- 
ent parts of Indiana, and examined for this disease, 12 per 
cent. were affected. No record was kept of the percentage of 
diseased beets appearing on the experiment station grounds, 
but this is stated to have been large. 

(3) Symptoms.—“ This disease does not usually cause the 
death of the plants, any spots upon its surface, or any altera- 
tion or discoloration of the tissues.” 

“The beet root shows externally no marks by which the 
presence of the bacterial parasite can be detected; the most 
diseased and the strictly healthy roots cannot be separated by 
any external characters. This statement, however, does not 
apply to the leaves. While the plants are small, the foliage of 
healthy and diseased plants remain normal ; but as the plants 
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reach full size, and especially as they approach maturity, those 
which are most affected can be told at a glance by the altered 
appearance of the leaves. The healthy beet leaf has a decid- 
edly flat, uniform surface, while the diseased leaf is puffed out 
between the veins in little blister-like areas, giving the general 
appearance of the surface of a Savoy cabbage leaf. Diseased 
plants are necessarily less vigorous than healthy ones, and the 
fact is made apparent to the eye as the season advances, by the 
leaves becoming paler and smaller, and the outer ones dying 
away faster than upon healthy plants. All these indications 
taken together, most reliance being placed upon the crinkled 
surface, will enable one to select much diseased plants as they 
are growing in the field, with considerable certainty. But 
some roots not showing the foliage characteristics will also be 
found to be affected. 

“ Upon cutting across a root the most constant indication of 
the malady is a greater prominence of the fibres which form 
the concentric rings. In well-marked cases each microscopic 
bundle shows a dark dot, the circles of dots growing more dis- 
tinct on exposure to the air. In less pronounced cases the 
woody fibres are merely yellowish, or even quite colorless, but 
more prominent after being exposed to the air for awhile than 
normal tissues. Furthermore, the diseased root is rather soft 
and tough, and of a yellowish-white color, while a healthy 
root is firm, somewhat brittle, and in color a clean white. 
It has also been found that diseased roots are lighter in weight 
than healthy ones.” They also contain less sugar. The reduc- 
tion in all cases being considerable, and in some cases amount- 
ing to nearly 50 per cent. This is “presumably due to the 
presence of the bacteria.” 

In a foot-note it is stated that the circles of dark dots are 
found in allsugar beets. “And yet the greater prominence 
which these dark spots assume on account of the disease, make 
them one of the most effective indications of its presence.” 

(4) Pathological Histology. — A microscopic examination 
showed the bacteria “ throughout all parts of the root.” “So 
far as observed the disease rarely or never breaks down the tis- 
sues or kills the plant.” 
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“A section from any part of a diseased root, under a magni- 
fication of four or five hundred diameters, shows the presence 
of great numbers of bacteria.” “These bacterial parasites 
of the beet are not few, or difficult of detection ; but occur in 
great numbers in every cell of the plant, and are conspicuous 
under the microscope without staining or other special treat- 
ment. The more pronounced the disease the greater the num- 
ber of bacteria. They are most abundant in the large, loose- 
celled tissue, lying between the fibrous rings of the root and 
in the similar tissue of the veins and midrib of the leaf. This 
tissue consists of parenchyma, in which the protoplasm lines 
the walls of the cells and stretches across in strings from side 
to side. The bacteria are largely imbedded in or attached to 
the protoplasm, but also occur in the cell sap, sometimes in 
large numbers. While the bacteria are most abundant and 
conspicuous in the colorless parenchyma, they also occur in the 
cells of the fibro-vascular bundles, and in the green cells of the 
leaf; in fact, as has already been said, in all parts of the plant.” 

(5) Direct Infection Experiments.—No direct inoculation, or 
grafting of diseased roots upon healthy ones, appears to have 
been tried. 

(II) THE PARASITE. Organism not named. 

1. Pathogenesis. 

(A) Yes. 

(B) Yes. Easily isolated. Plate method. From the deeper 
tissues of the roots only one form of microbe is ob- 
tained. 

(C) No, or yes, doubtfully. “Inoculation with pure cul- 
tures into the beet root has been attempted, and re- 
sults appear to show that the disease was transmitted ; 
but the trials were few, and we desire to repeat them 
before further discussing this part of the subject.” 

(D) No. 


Conclusion.—Pathogenic nature not established. 


2. Morphology. 
(1) Shape, size, etc—The bacteria are all of one shape and 
appearance. They are nearly twice as long as broad, small, 
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oblong, colorless, usually occurring as colorless cells, although 
occasionally found in pairs. No-measurements are given. 

(2) Capsule.—Nothing. 

(3) Flagella—The organism is said to be actively motile 
when grown in a rich nutrient fluid. No statement regarding 
flagella ; or as to motility when taken directly from the plant. 

(4) Spores.—Said to be arthrosporous; but no details are given 
or proof advanced in support of this statement, which probably 
rests on no other foundation than that endospores were not 
observed. So far as known to the writer nobody has demon- 
strated the existence of arthrospores in any species of bacte- 
rium or bacillus. 

(5) Zooglaa—No mention of zoogloa. 

(6) Involution forms-—No mention of involution forms. 

3. Biology. 

(1) Stains—No statement respecting behavior toward stains. 

(2) Gelatin —“ Upon neutral gelatine the bacteria at first 
form a whitish growth, which becomes pale yellow with age, 
and the gelatine is eventually liquefied. Upon acid gelatine 
the liquefaction proceeds much more slowly. In all cases the 
gelatine finally becomes alkaline, whether acid or neutral to 
begin with.” 

(3) Agar.— Upon agar-agar the growth is about the same as 
upon acid gelatine.” 

No statement as to what nutrient substances were added to 
the agar or to the gelatin or as to the reaction of the agar. 

(4) Potato, etc—Behavior not stated. 

(5) Animal Fluids.—Not stated. 

(6) Vegetable Juices.—“ Develop well in sterilized juice ex- 
pressed from the sugar beet ; but their development cannot be 
readily watched, as contact with the air causes the juice to turn 
dark or even black.” 

It is not stated whether the expressed juice was sterilized by 
steam heat or at ordinary temperatures by filtration. 

(7) Salt Solutions and other Synthetic Media.—“ In a Pasteur 
sugar culture the bacteria grow well, causing the liquid 
to become slightly turbid in twenty-four hours. As growth 
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goes on, the turbidity becomes greater, and again decreases 
until at the end of nine or ten days, when growth practically 
ceases, the liquid becomes clear, and a grayish sediment falls 
to the bottom of the tube.” 

No statement as to whether the sugar in this solution was 
broken up with the formation of an acid. 

(8) Relation to Free Oxygen.—No statement. Certainly not 
anaerobic, from the ease with which cultures were obtained. 

(9) Reducing and Oxidizing Power.—No statement. 

(10) Fermentation Products and other Results of Growth: 

(a) Gas Production—No statement. 

(b) Formation of Acids —No statement. 

(c) Production of Alkali.i—Neutral or acid gelatin becomes 
alkaline. In view of this statement it would be interesting to 
know whether the juice from diseased roots is alkaline, or less 
acid than that from healthy roots. 

(d) Formation of Pigment.—Old cultures on gelatin are pale 
yellow. 

(e) Development of Odors.—No statement. 

(f) Enzymes.—Gelatin is finally liquefied. 

(g) Other Products—No mention of any. 

(11) Effect of Dessication—No statement. 

(12) Thermal Relations : 

(a) Maximum for Growth—Not determined. 

(b) Optimum for Growth—Not determined. 

(c) Minimum for Growth—Not determined. 

(d) Death Point.—Not determined. 

(13) Relation to Light——No statement. 

(14) Vitality on Various Media.—Not recorded. 

(15) Effect on Growth of Reaction of Medium (acid, neutral, al- 
kaline). Liquefaction of gelatin delayed by acidity. 

(16) Sensitiveness to Antiseptics and Germicides.—No statement. 

(17) Other Host Plants—None recorded. 

(18) Ejfect Upon Animals.—No statement. 


(III) Economic aspects: 
(1) Losses—“A source of danger to the beet sugar industry 
of no inconsiderable moment.” See also (J) (2). 
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(2) Natwral Methods of Infection.—Not determined. 

(3) Conditions Favoring the Spread of the Disease-—Not deter- 
mined. 

(4) Methods of Prevention—No experiments recorded, and 
nothing known. 

Remark.—F rom the statement quoted under Pathogenesis (C) 
one might infer this to be a preliminary paper, and it is possible 
that a subsequent one may clear up some of the many mooted 
points. At present the most that seems to be made out beyond 
doubt is that there is in Indiana a disease of sugar beets accom- 
panied by decreased sugar content, and always or usually associ- 
ated with minute bodies distributed pretty uniformly through 
the parenchymatic tissues, and believed to be bacteria. To the 
writer of this article the evidence that bacteria are really the 
‘ause of this disease does not appear to be very conclusive. 
Until more proof is advanced it is permissible to doubt (1) 
whether the organism isolated by plate cultures, and supposed 
to have been derived from the interior of the beets, was actually 
so derived; and (2) whether the bacteria-like bodies which 
“occur in great numbers in every cell of the plant,” but which 
“never break down the tissues,” or cause “any alteration or 
discoloration of the tissues,” are really micro-organisms. To 
have every cell full of aerobic bacteria, and no lesions, is very 
remarkable, considering the nature of the plant cell, and cer- 
tainly requires unusually strong evidence. Under the cir- 
cumstances is it not possible that these bodies may be of a 
erystalline or crystalloid nature? This seems the more likely, 
from the fact that the juice of healthy table beets, the only sort 
the writer has been able to examine, is full of small particles 
endowed with active Brownian movement, and readily mis- 
taken for bacteria when examined in hanging drops with me- 
dium magnifications. The uninjured parenchyma cells of the 
petioles were also found to contain these bodies in large num- 
bers and in active motion. They stain slowly with alkaline 
methyl blue, and are not microdrganisms. 

4. THE DEEP SCAB OF BEETs (1891). 

In (27) Bulletin No. 4, Agric. Experiment Station, North 

Dakota, Fargo, N. D., Dec., 1891 (pp. 15-17), Prof. H. L. Bolley, 


al 
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of that station, described “a disease of beets indentical with deep 
scab of potatoes,” which latter he attributes in another article 
in the same bulletin to “a bacterioid fungus-like affair having 
characteristics which would seem to ally it both to the fungi 
and to the bacteriacex.” Inasmuch as this beet disease has 
frequently been cited on Prof. Bolley’s authority as of bacterial 
origin, ¢.g., in the last edition of Frank’s (28) Krankheiten der 
Pflanzen, Bd. 2, p. 27, it is proper to mention it here, although 
the evidence for and against the bacterial nature of scab will be 
taken up seriatim only when we come to consider the bacterial 
diseases of the potato, to which the reader is referred. 


5. THE ROOT-BURN OF BEETS (1894). 


This disease should perhaps also be included. What little 
we know about its bacterial nature is derived from the brief 
account by Dr. L. Hiltner, in an address entitled, (29) Mittheil- 
ungen aus d. K. pflanzenphysiologischen Versuchsstation 
Tharand: Wie kann der Landwirt durch richtige Wahl, Pflege 
und Bestellung des Saatgutes des Krankheiten der Kultur- 
pflanzen einigermassen verbeugen ? Sachsische Landw. Zeitschrift 
1894, No. 18, pp. 207-209. 

Dr. Hiltner states that a disease called “ Wurzelbrand” has 
caused great injury in recent years in almost all beet-growing 
lands. This disease appears in an early stage of growth asa 
more or less extensive constriction at the junction of stem and 
root. Subsequently there is a browning and decay of the root 
which proceeds from the constricted portion, and usually ends 
in the death of the plant. In spite of numerous investigations 
ithe cause of this disease has not been satisfactorily determined. 
For a long time its symptoms were confused with the gnawings 
of a beetle, Atomaria linearis, but Hellriegel, and afterwards 
‘Wimmer, showed that the disease could be preventod by soak- 
ing the beet balls for twenty hours in one-half per cent. solution 
of carbolic acid, and on this ground ascribes the disease to a 
fungus, which was believed to pass over from the beet balls to 
the roots of the young seedlings. Hollrung, on the contrary, 
found a fungus in the diseased parts of only four out of sixteen 
roots examined for that purpose, and ascribed the disease to 
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other causes, 7. ¢., to physical, chemical and mechanical pecu- 
liarities of the soil (Hiltner’s account). Dr. Hiltner’s own ob- 
servations date from the discovery of a browning of the root 
hairs. Hestates that often in his germination experiments he 
had observed that a part of the root hairs on certain seedling 
beets would be colored brown and peculiarly shortened. When 
examined under a hand lens these hairs were seen to be mere 
brown points instead of long tubes. Seeds from a lot which 
germinated well, and produced seedlings that showed this 
browning of the root hairs to a marked degree, came up badly 
when planted in garden earth, and those which did grow after- 
wards developed the root-burn, the characteristic constriction 
occurring just where the sound root hairs were wanting. Hell- 
riegel’s treatment was repeated. After soaking the beet balls 
in a solution of carbolic acid the root hairs remained perfectly 
sound, and there was no subsequent root-burn. The parasite, 
however, is not a fungus but a bacterium. “In each epidermal 
cell of the root which bore a stunted hair there was to be found 
a specific bacterium, and to this is to be attributed the final 
destruction of the root.” It is not stated whether the organism 
was isolated from the roots, or whether any infection experi- 
ments were undertaken. The context would lead one to think 
nothing of this sort was attempted. 


RECENT LITERATURE. 


Journey Through Mongolia and Thibet.'—This volume is 
413 pages, is published in octavo form under the auspices of the Smith- 
sonian Institution. It is an account of the travels of Mr. Rockhill in 
Mongolia and Thibet, based on a diary kept during the journey. The 
variety of subjects touched upon by the author in his descriptions of 
the country traversed, and the people with whom he was brought in 
contact, gives this volume a peculiar interest. Appendices to the diary 


' Diary of a journey through Mongolia and Thibet in 1891 and 1892. By Wil- 
liam Woodville Rockhill. Published by Smithsonian Institution, 1894. 
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contain information regarding the Solar and San-Ch’uan T’ujen vocab- 
ularies, the plants of Thibet, and the mean monthly temperature. A 
route map of the explorations made by the author, and a table of 
latitudes, altitudes, etc., accompany the book. The illustrations are 
numerous, comprising page plates and cuts in the text. 


Publications of the United States Geological Survey for 
1893-4. FourrerentH ANNUAL Rerort.’—This work is issued in two 
parts. Part I containing the Report of the Director on the operations 
of the Survey of 1892-92 administration, together with several reports. 
Part II comprises the accompanying papers embodying the results of 
the topographic and hydrographic work of the survey, and of the geo- 
graphical investigations carried on through its aid. These researches 
were prosecuted chiefly in Virginia, West Virginia and Maryland, in 
Vermont and Massachusetts, in certain Rocky Mountain areas, and the 
Pacific coast region. 

The illustrations are numerous, comprising 76 plates and 75 figures 
and diagrams. 

A Manuva or ToroGrapuic Mernops..—This manual is one of 
the series of monographs published by the United States Geological 
Survey in quarto form. Its object, as stated by the author in his intro- 
duction, is to present a description of the topographic work, instru- 
ments and methods used by the United States Geological Survey pri- 
marily for the information of the men engaged upon this work. The 
manual is accompanied by a collection of constants and tables used in 
the reduction of astronomical observations for position, of triangulation, 
of light measurements, and other operations connected with the making 
of topographic maps, and is illustrated by eighteen plates showing 
types of topography. 

MINERAL ReEsoURCES OF THE UNITED Srates.‘—This report for the 
calendar year 1893 is the tenth in the series. The subject-matter in- 
cludes: First, a statement of the mineral products ; secondly, the indus- 
trial conditions affecting these products ; and thirdly, recent additions 


? Fourteenth Annual Report of the United States Geological Survey, 1892-93. 
Part I.—Report of the Director. Washington, 1893. Part [I.—Accompanying 
Papers. Washington, 1894. 

5 Monographs of the United States Geological Survey, Vol. XXII. A Manual 
of Topographic Methods. By Henry Gannett. Washington, 1893. 

*Mineral Resources of the United States for the Calendar Year 1893. By 
David T. Day. Washington, 1894. 
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to the knowledge of mineral deposits in this country. The statistics of 
production, and of imports and exports, were collected by experts, 
whose names are given at the heads of the several chapters, and are, 
therefore, unquestionable. The arrangement of the material is conve- 
nient for reference, and a good index completes the work. 


An Introduction to the Study of Zoology.’—This book, as 
stated by the author, is a kind of guide-book to beginners in the study 
of the animal kingdom. Among other good points made by Mr. Lind- 
say is a recommendation of a course of study in his advice to students, 
and suggestions as to the best books to buy for those whose time or 
money is limited. This forms Part III. Parts I and II treat respect- 
ively of the general principles of the subject and systematic zoology. 
Part I is concise, but clear, and on the whole up to date. The system- 
atic part, however, is weak, by reason of the lack of clear, precise de- 
finitions. This is particularly true of the Vertebrata; and, in general, 
no advantage has been taken of the discoveries of paleontology. 

The illustrations are numerous and “taking.” On the whole, the 
volume will be of interest and value to those whose wants it is intended 
to meet, 7. ¢., the adult student, who wishes a first-lesson book which is 
not milk for babes. 


The Cranial Nerves of Batrachia.’—This paper is a reprint 
in book form of an article published in the Journal of Morphology, Vol. 
X, No.1. The author confines himself to a discussion of the V, VII 
IX and X nerves, including other nerves in the description only as 
they come into connection with those specified. After an explanation 
of the technique employed, a detailed description of the nerves and 
their components is given, followed by a comparative morphology of 
components. The closing chapter deals with the relation of the cranial 
and spinal nerves, the relations of the pre- and post-auditory nerves, 
and the bearings which the results of the author’s studies have upon the 
classification of the nerves and their segmental relations. 

Especial light is thrown on this subject by this research, which in- 
cludes as an especial feature the determination for the first time of the 
motor and sensory fibres in each case. The monograph is one of espe- 
cial excellence. 


5 An Introduction to the Study of Zoology. By B. Lindsay. London, 1895, 
Swan, Sonnenschein & Co. New York, Macmillan & Co. $1.60. 

® The Cranial Nerves of Amphibia. By Oliver 8S. Strong. Boston, 1895. Ginn 
& Co., Pub. 
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Structure and Life of Birds.’—In this volume the author un- 
dertakes to show the development of birds from reptilian ancestors from 
anatomical evidence. He then describes the structure in detail, dwell- 
ing on the work done by special organs. The chapter on flight com- 
prising some hundred pages, contains the latest information on this 
vexed problem, and includes much original matter, the result of Mr. 
Headley’s personal investigations and observations. Color and song, 
instinct and reason, migration, and the principles of classification are 
treated of in separate chapters. A brief recapitulation of the argu- 
ments for and against the theory that the ancestors of the ostrich 
family were birds of flight, and hints as to the best methods of studying 
ornithology, are given in concluding the subject. Each chapter is 
accompanied by a list of books bearing upon the topic under discussion. 

Seventy-eight illustrations are given in the text, some of which are 
reproductions from photographs of birds in motion. 


RECENT BOOKS AND PAMPHLETS. 


AMERICAN, AN.—The Cuban Question in its true light. New York, 1895. 
From the author. 

BAILEY, V.—List of Mammals of the District of Columbia. Extr. Proceeds. 
Biol. Soc. Washington, Vol. X, 1896. From the author. 

BALDwIn, J. M.—Heredity and Instinct. Pt. II, Extr. Science, April, 1896. 
From the author. 

BENEDICT, J. E.—Preliminary Descriptions of a new genus and three new spe- 
cies of Crustaceans from an artesian well at San Marcos, Texas. Extr. Proceeds. 
U.S. Nat. Mus., Vol. X VIII, 1896. From the author. 

Bulletins 34 and 35, 1895, Agric. Exper. Station, Kingston, R. I. 

Bulletin No. 95 (n. s.) 1895, New York Agricultural Experiment Station. 

CATTELL, J. McK.—On Reaction Times and the Velocity of the Nervous im- 
pulse. National Acad. Sci., Vol. VII, Second Memoir. 

CoKENoWER, J. W.—Can Maternal Mental Emotions produce Malformations, 
Deformities or Birthmarks? Extr. Omaha Clinic, 1894. From the author. 

CookE, M. C.—Introduction to the Study of the Fungi. London, 1895, Adam 
and Charles Black. From the Pub. 

Day, D. T.—Mineral Resources of the United States, 1894, Non-metallic Pro- 
ducts. Sixteenth Ann. Rept. U. 8S. Geol. Surv., 1894-95. Part IV. From the 
Survey. 


7Structure and Life of Birds. By F. W. Headley. New York and London, 
1895. Macmillan & Co. $2.00. 
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Festa, E.—Descrizione di un nuovo genere e di una nuova specie di Teiidae. 
Extr. Boll. Mus. Zool. ed Anat. Com. Torino, Vol. XI, 1896. From the 
author. 

Feweks, J. W.—A Contribution to Ethnobotany. Extr. Amer. Anthropol., 
1896. From the author. 

GaupbrRY, A.—Essai de Paléontology Philosophique. Paris, 1896. From the 
author. 

GEGENBAUR, C.—Clavicula und Cleithrum. Aus. Morphol. Jahrb., XXIII, 
Bd., 1 Heft., 1895. From the author. 

Gisson, A. M.—Report upon the Coosa Coal Field with Sections. Montgom- 
ery, Ala., 1895. From the State Geologist, E. A. Smith. 

Git, TH.—Huxley and his Work. Reprint from Science, Feb , 1896. From 
the author. 

Gorpon, C. H.—Stratigraphy of the St. Louis and Warsaw Formations in 
Southeastern Iowa. Extr. Journ. Geol., Vol. ILI, 1895. 

—Syenite-Gneiss from the Apatite region of Ottawa County, Canada. Extr. 
Bull. Geol. Soc. Am., Vol. 7, 1895. From the author. 

Hemre., A.—Descriptions of New Species of Rotifera and Protozoa from the 
Illinois River and Adjacent Waters. Bull. Ill. State Laboratory Nat. Hist., Vol. 
IV, 1896. From the author. 

Hyatt, A.—Laboratory Teaching of large Classes. Extr. Science, February, 
1895. 

——Lost Characteristics. Extr. Amer. Nat., 1896. 

Remarks on the genus Nanno, Clarke. Extr. Am. Geol., 1895. 

——Terminology proposed for description of the shell in Pelecypoda. Extr. 
Proceeds. Amer. Assoc. Adv. Sci., Vol. XLIV, 1895. From the author. 

Johns Hopkin’s Hospital Reports, Volume V. Baltimore, 1895. From the 
Trustees of the Hospital. 

JorpDAN, D. S. AND E, ©. StarKs.—The Fishes of Puget Sound. Contrib. to 
Biol. Hopkins Laboratory Biol., III. Palo Alto, 1895. 

Krincspury, B. F.—On the Brain of Necturus maculatus. . Extr. Journ. Comp. 
Neurol., Vol. V, 1895. From the author. 

LyMAN, B. S.—Report on the New Red of Bucks and Montgomery Counties. 
Extr. Penna. State Geol. Summary Final Report, Vol. III, Part II. From the 


author. 
Merriam, J. C.—Sigmogomphius lecontei, a new Castoroid Rodent. Extr. 
3ull. Dept. Geol. Univ. Calif. 1896. From the author. 
Potiarb, C. L.—The Purple flowered, stemless Violets of the Atlantic Coast. 
Extr. Proceeds. Biol. Soc. Washington, Vol. X, 1896. From the author. 
Prosser, C. S.—The Classification of the Upper Paleozoic Rocks of Central 
Kansas. Extr. Journ. Geol. Chicago, Vol. III, No. 7, 1895. From the author. 
Reis, O. M.—Kopfstacheln bei Menaspis armata Ewald. No date given. 
Ueber Belonostomus, Aspidorhynchus und ihre Beziehungen zum leben- 
den Lepidosteus. Extr. Sitzungsber d. k. bayr. Akad. d. Wiss., II, Cl. 1887. 
Ueber eine Art fossilization der Musculatur. Aus der Gesselschaft f, 
Morphol. und Physiol., Miinchen. No date given. 
Ueber ein Ememplar von Acanthodes bronnii. Ag. aus der geogn. Samm- 
lung der “ Pollichia.”” No date given. 
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—Paleohistologische Beitriige zur Stammesgeschicte der Teleostier. Aus 
dem Neuen Jahrb. f. Mineral. Geol. und Palenontol. Jahrg., 1895, Bd. I. From 
the author. 

RosENBERG, E.—Uber Umfornungen an der Incisiven der zweiten Zahngener- 
ation des Menschen. Aus Morpholog. Jahrb., XXII, Bd. 3, Heft, 1895. From 
the author. 

SALISBURY R.—Report on Surface Geology of New Jersey for 1894. Enxtr. 
Ann. Rept. New Jersey for the year 1894. Trenton, 1895. From the author. 

SmitH, E. F.—Peach Growing for Market. Farmer's Bull. No. 33, U. S. 
Dept. Agric. 

Spivak, C, D.—Discourse on Kephir. Extr. New York Med. Journ., Jan., 
1896. From the author. 

STEJNEGER, L.—Description of a new genus and species of blind tailed Batra- 
chians from the subterranean waters of Texas. Extr. Proceeds. U. S. Natl. 
Mus., Vol. XVIII, 1896. From the author. 

Swann, H. K.—A Concise Handbook of British Birds. London, 1896. From 
the author. 
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VAN DENbBURGH, J.—Notes on the Habits and Distribution of Autodax iecanus. 

— Description of a new Rattlesnake (Crotalus price’) from Arizona. 
Additional Notes on the Herpetology of Lower California. Extr. Pro- 
ceeds. Calif. Acad. Sci., Ser. 2, Vol. V, 1895. From the author. 

WHITEHEAD, W. R.—The Thumb as an Initial Factor of Civilization. Extr. 
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Woopwarp, A. 8.--The Problem of the Primaeval Sharks. Extr. Natural 
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On two Deep-bodied species of the Clupeoid genus Diplomystus. Idem, 
Vol. XV, Jan., 1895. 

—Fish Fauna of the Purbeck Beds. Extr. Geol. Mag., April, 1895. 
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Purbeck Beds of Wiltshire, Eng. Idem, Vol. II, 1895. 


Mineralogy and Crys‘allography. 


General Notes. 


MINERALOGY AND CRYSTALLOGRAPHY: 


The Chemical Composition of Turquoises.—Carnot’ notes 
the occurrence of turquoise in the Burrow Mts., Grant Co., N. M., ina 
sort of pinkish-gray pegmatite. The structure is micro-crystalline, the 
fracture irregular and somewhat conchoidal. The analysis given is: 
P,O, 28.29, Al,O, 34.32, CuO 7.41, FeO .91, MnO trace, CaO 7.98, 
MgO trace, H,O 18.24, F trace, quartz or clay 2.73, total 99.88. An 
analysis of the well known Persian turquoise gave P,O, 29.48, Al,O, 
42.17, CuO 5.10, FeO 4.50, H,O 18.59, quartz or clay .21, total, 100.00. 

These analyses and others already published show, it is true, a good 
deal of variation in the composition of turquoise, yet are thought by 
Carnot to agree fairly with the formula P,O, (Al, Cu, Fe, Ca,) O,-+ 
Al,O,+5 H,O. Stress is laid on the determination of ad/ the iron as 
ferrous. The above data were obtained from the true oriental tur- 
. quoise, or that “ of the old rock.” 

The occidental turquoise, or that “ of the new rock” may better be 
called odontolite, coming from the teeth of fossil mammals. They are 
very variable in composition, and contain iron in the ferric condition, 
as well as 3.02 per cent, or, in another specimen, 3.45 per cent of fluor- 
ine, thus differing from the oriental turquoise. 

The occidental turquoise may be distinguished from ordinary bones 
and fossils by lack of calcium carbonate, presence of ferric phosphate, 
and by the large quantity of aluminium phosphate, also by the blue 
color. 


Alstonite and Barytocalcite.—A posthumous note by Mallard* 
presented to the French Society of Mineralogy by M. Termier, gives 
interesting comparisons between the properties of the minerals contain- 
ing barium and calcium carbonates. While barytucalcite has been 
long considered to be a double salt, the usual view concerning alstonite 
has been that it is an isomorphous mixture of the two carbonates. A 
series of analyses made by Chatelier suggests that alstonite may be also 
a double salt with the same formula as barytocalcite. The prismatic 


1 Edited by A. C. Gill, Cornell University, Ithaca, N. Y. 
2 Bull. Soc. Fr. Min., X VIII, pp. 119-123, 1895. 
3 Bull. Soc. Fr. Min., XVIII, pp. 7-12, 1895. 
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angle of alstonite is determined as 119° 9’, which is not in accord with 
the view that it is an isomorphous mixture of witherite and aragonite, 
since their corresponding angles are 117° 48’ and 116° 16’ respectively. 

The indices of refraction of witherite, alstonite and barytocalcite for 
sodium light were measured and compared with those af aragonite and 
calcite. In the following table, column III gives the mean between the 
values for aragonite and for witherite : 


I II III IV Vv VI 
Aragonite Witherite Mean Alstonite Barytocalcite Calcite 
oe 1.5301 1.529 1.5295 1.525 1.525 1.48625 
B 1.6816 1.676 1.679 } 1.673 (2) 1.684 
1.6859 1.677 1.681 1.686 1.6585 
Sp.G. 2.94 4.28 3.61 3.71 3.65 2.73 


Attention is called to the remarkable crystallographic similarity be- 
tween harytocalcite and calcite, nothwithstanding the difference in crys- 
tal system. The cleavage of barytocalcite form a pseudorhombohedron, 
being basal and prismatic. The angle of the prism 106° 54’, and the 
angle between the base and prism is 102° 54’, while the cleavage rhom- 
bohedron of calcite has angle of 105° 5’. Moreover, the optical angle 
of barytocalcite is small, and the negative acute bisectrix make an an- 
gle of +64° 22’ with the c axis (i. e., with the intersection of the pris- 
matic cleavages) ; the optical angle of calcite is zero, and the negative 
optical axis makes an angle of + 65° 44’ with the intersection of two 
rhombohedral cleavages. 

In conclusion Buchrucker’s values for the indices of strontianite are 
corrected. Mallard’s values for Na light are: co = 1.518, * = 1.664, 
7 = 1.665. 


Rutile, Cassiterite and Zircon.—According to Traube,‘ who 
discusses the question of the isomorphism of the above minerals, the 
etched figures produced by KF or KF HF are exactly similar for each 
of the three species, and indicate holohedral symmetry in the tetragonal 
system. 

An attempt to make rutile containing SiO, was not successful, 
though Traube considers that it must have been so in case rutile and 
zircon were isomorphous. Synthetic experiments were also made for 
the purpose of throwing light on the mode of occurrence of Fe,O, in 
these minerals. By heating chemically pure amorphous titanium diox- 
ide in a platinum crucible with sodium tungstate and a metallic oxide, 
the following results were obtained. With Fe,O, rutile was formed 
containing in one case as much as 5.4 per cent of that oxide; rutile 


4 Neues Jahrb. B.B. X, pp. 470-476, 1896. 
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with 3.01 per cent Mn,O,, and in another case with 1.91 per cent Cr,O, 
was prepared, but similar experiments with the oxides of nickel and 
cobalt were not successful, the rutile crystals containing no appreciable 
trace of NiorCo. Chromiferous crystals of cassiterite were also formed. 
It seems, therefore, that these substances have a peculiar affinity for 
the oxides of the type R,O,, but not for those of the form RO. 

Colored specimens of all three minerals become permanently lighter 
in color on heating. 

Marignac’s process for fusing zircon (i.e., with KF or with KF HF) 
was tried with rutile and cassiterite. Like zircon they both fuse rather 
readily, forming K, TiF, and K, SnF, respectively. 


Miscellaneous Notes.—Wiilfing® describes a simple apparatus 
for obtaining monochromatic light from direct sunlight. The experi- 
ments on quartz seem to show that the apparatus works with a good 
degree of accuracy. Measurements of the index of refraction of dia- 
mond gave for A, n=2.4024 ; for D, n=2.4175; and for H, n=2.4652. 
These are three of several values determined. The specific gravity of 
these diamonds referred to water at 4° was found to be 2.522.003. 
Hematite from Elba was also investigated, giving: 


w € 
2.904 2.690 for line A 
2.988 2.755 for line B 
3.042 2.797 for line C 


The specific gravity at 4° is 5.285.002. A description is also given 
of aspectrum apparatus for use with a microscope or an axial angle 
instrument. In a later note’ Wiilfing gives a table comparing the 
values of the indices of refraction of the diamond obtained by himself 
with those determined by Walter; the agreement is very close. He 
states that either apparatus above mentioned may be obtained of Eug. 
Albrecht in Tiibingen. 

Kretschmer’ describes the occurrence of garnet, vesuvianite, wolla- 
stonite, epidote, augite, quartz and calcite at the contact of marble with 
granite near Friedeberg in Silesia. Minute details as to locality, asso- 
ciation and crystal form are recorded. 

Goguel*® reports on the crystal form, and in some cases on the opti- 
cal behavior of formopyrine, C,, H,, N,O,, and its addition salts with 


5 Tscherm. Mitth., XV, pp. 47-76, 1895. 

® Ibid, p. 350. 

7Tscherm. Mitth., XV, pp. 9-28, 1895. 

§ Bull. Soe. Fr. Min., X VIII, pp. 27-31, 1895. 
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hydrochloric, sulphuric, nitric, phosphoric and oxalic acids.—Dupare 
and Pearce’ have measured the crystal angles and observed the optical 
properties of eight new chemical compounds. These are benzoy]-malic 
acid, sodium orthophenyl-benzoate, potassium orthophenyl-benzoate, 
ammonium phenyl-glycolate, dextrocinchonine phenyl-glycolate, ben- 
zylic ether of bromo-tolu-quinone oxime, potassium luteo-phosphomo- 
lybdate and a potassium luteo-phosphotungstate. 

Of late numerous additions have been made to our knowledge of 
the crystallographic and optical constants of organic compounds. The 
following three papers in Volume X XV in the Zeitschrift fiir Krystal- 
lographie may be cited as important contributions to this line. 1. The 
Crystal form of Some New Halogen Derivatives of Camphor, by F. S. 
Kipping and W. J. Pope; 2. On the Crystal Form of Some Organic 
Compounds, by W. J. Pope; 3. Crystallographic and Optical Investi- 
gations on Some Organic Compounds, by E. A. Wiilfing. 

An artificial cassiterite investigated by Arzruni’® shows distinct 
dichroism with the ray vibrating parallel to the vertical axis colorless, 
while the ray vibrating at right angles thereto is pink. The crystals 
reach a half centimeter in thickness and twice that in length. Twins, 
which are socommon with natural cassiterite, were not observed. The 
angles measured coincide within 2’ with those given by Becke for the 
natural mineral. The mean values from two determinations of the in- 
dices of refraction are: 


Li Na Tl 
w 1.9846 1.9968 2.0093 
2.0817 2.0929 2.1053 


These numbers agree as well as could be expected with those ob- 
tained by Grubenmann for cassiterite, showing that the natural and 
artificial products are practically identical. 

Schmidt" gives at great length tables showing the recurrence of like 
interfacial angles in the regular system. As an extreme example, the 
angle 35° 15’ 52” occurs between eleven pairs of faces, the cube, octa- 
hedron or dodecahedron constituting one face of each pair. The table 
at the end of the paper may be of use for rapidly identifying rare faces 
on regular crystals. 

Sohncke” shows that in accordance with his views of crystal structure 
no circular polarization is to be expected in crystals of the pyramidal 

® Bull. Soc. Fr. Min., XVIII, pp. 31--43, 1895. 

10 Zeitschr. f. Kryst., XXV, pp. 467--470, 1895. 

Zeitschr. f, Kryst., XX V, pp. 477--508, 1895. 

 Zeitschr. f. Kryst., XXV, p. 529, 1895. 
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tetragonal class (hemimorphic hemihedral division of the tetragonal 
system). So far as known, circular polarization is not exhibited by 
crystals with this grade of symmetry. 


PETROGRAPHY:' 


Petrography of the Bearpaw Mountains, Montana.—The 
Bearpaw Mountains are the dissected remains of a group of Tertiary 
voleanoes. Their cores of the old volcanoes are granular rocks, their 
lavas and tuffs are represented by basic sheets and beds. The lavas 
are largely basalts, leucite-basalt and other similar basic types.’ 

The cores consist of mica-trachytes, quartz-syenite, porphyries, con- 
taining aegerite-augite and anothoclase-phenocrysts, in which are im- 
bedded microlites of oligoclase, trachytes containing hornblende and 
diopside and shonkinite. A few miles from Bearpaw Peak a denuded 
core is exposed, which furnishes a good example of the differentiation 
of a syenitein place. The intrusion is laccolitic in character. Around 
its borders it has highly altered the sedimentary rocks with which it is 
in contact. The most acid portion of the laccolite isa light aplitic 
syenite containing quartz and diopside. The main mass is a more basic 
syenite resembling monzonite or yogoite. It contains diopside and 
much plagioclase. The most basic phase isa shonkinite. Analyses 
for the three principal types follow : 


SiO, Al,O, Fe,O, FeO MgO CaO Na,O K,O H,O, Other Total 
Quartz-syenite 68.34 15.32 1.90 84 .54 92 545 562 45 .57 = 99.95 
Monzonite 52.81 15.66 3.06 4.76 4.99 7.57 3.60 4.84 1.09 1.86 —100.24 
Shonkinite 50.00 9.87 3.46 5.0111.92 8.31 2.41 5.02 1.33 2.68 —100.01 


The totals corrected for Fe and Ce are 99.94, 100.22 and 99.93 respec- 
tively. 

Two French Rocks.—In the serpentine of St. Préjet-Armadon, 
Haute-Loire, France, Lacrou® finds nodules composed of asbestiform 
gedrite surrounding a kernel of serpentine or biotite. The nodules are 
separated from the serpentine by an envelope of biotite. They are sup- 


1 Edited by Dr. W. S. Bayley, Colby University, Waterville, Me. 
2 Weed and Pirson: Amer. Journ. Sci., 1V, Vol. 1, p. 283 and 351. 
3 Bull. Soc, Franc. d. Min., XIX, p. 687. 
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posed to be of secondary origin. Bronzite and asbestus both occur in 
the rock. In the norite area of Arvien, Auvergne, the same author 
describes a variety of this rock which is characterized by the presence 
of secondary reaction, rims of anthophyllite and actinolite between its 
hypersthene and plagioclase, the former appearing next to the pyrox- 
ene. The plagioclase of the rock is often altered to actinolite, garnet 
and albite, while the hypersthene is changed to an aggregate of antho- 
phyllite. 


The Granite of the Himalayas.—McMahon‘ describes the 
granite of the N, A. Himalayas. Although highly foliated in the bor- 
ders of its masses, the rock is shown to be eruptive. The author thinks 
the foliation is due to pressure upon the rock before it finally solidified. 
He attempted to show that this schistosity could not possibly have been 
produced after the rock cooled. The granite is coarsely porphyritic 
with large orthoclase crystals in a medium to fine grained groundmass 
composed of the usual constituents of granite. This is cut by tiny 
veins of quartz which are supposed to represent the micrystallized resi- 
due left after the first partial consolidation of the rock, or to be the 
result of a partial fusion of the quartz grains originally occurring in it. 
This quartz, though it presents the usual aspects of secondary quartz, 
is thought to have been injected into the vein spaces while it was in a 
molten condition. Sinuous areas and viens of microcrystalline mica 
are likewise observed in the granite, and these are thought to have been 
produced by the rapid crystallization of mica that had been melted, 
and not by the crushing and shearing of the original micas nor by sec- 
ondary processes of any other kind. The paper is well illustrated by 
photo-micrographs. 


California Rocks.—Fairbanks’ describes the rocks of Eastern Cal- 
ifornia between Mono Lake and the Mojave desert as comprising both 
sedimentary and igneous forms. Among the latter are both granitic 
and volcanic varieties. The granites form the eastern slope of the 
Sierra Nevadas. In the northern portion of the area it is a coarsely 
porphyritic biotite hornblende variety. In the southern portion it is 
replaced by a more basic phase containing less hornblende. The vol- 
canie rocks met with in the district are andesitic flows, dykes and tuffs, 
and basalt flows among the more recent rocks and liparites among the 
more ancient ones. The microscopical description of the type is 
deferred to a later paper. 


* Proc. Geologists Association, Vol. XIV, p. 287. 
5 Amer. Geologist, Vol XVII, p. 63. 
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Turner® gives a classification of the igneous rocks studied by himself 
from various places in California. He divides them into families in 
accordance with their mineralogical composition, including in the 
same family all those rocks with the same composition irrespective of 
structure. He then takes up the syenites and discusses them in some 
detail. The family is made to include syenites (granular), syenite-por- 
phyries (porphyritic) and trachytes (microlitic and glassy) and apo- 
trachytes. The syenites include soda-syenite or albitite, augite-syenite, 
hornblende-syenite and mica-syenite. The apo-trachytes include 
among other rocks Rosenbusch’s orthophyres and keratophyres. Until 
very recently no rocks of the syenite family have been proven to occur 
within the borders of the State. All those rocks described as such are 
now known to be hornblende-andesites, granites or diorites. The 
author refers briefly to the known occurrence of the syenites in the 
State and describes more fully some new ones. 

He reports dykes of white albitite-porphyries or soda-syenite porphy- 
ries in the rocks of the Mother lode quartz mines. In the bed of Moc- 
easin Creek the rock consists of quartz, muscovite and albite, but in 
other places it consists almost exclusively of albite with a few grains 
of an olivine-green mineral thought to be aegerite. The rock resem- 
bles somewhat Brégger’s sdlos)ergite and Palache’s albite rock contain- 
ing crossite. An analysis of one specimen gave: 


SiO, TiO, Al,O, Fe,O, FeO CaO MgO K,O Na,O H,O P,O, Total 
67.53 07 18.57 1.13 .08 55 24 10 11.50 46 .11 —100.34 


Gabbro-Gneiss from Russell.—The gabbro of Russell, St. 
Lawrence Co., N. Y., is said by Smyth’ to change its character rapidly 
in consequence of a variation in grain from moderately fine to very 
coarse, in structure from porphyritic to granular and in color from 
black to gray. Upon alteration the gabbro passes into a rock made up 
of red masses in a groundmass of gabbro. In other places it becomes 
schistose, when it takes on a granulitic texture. Sometimes hornblende 
is developed in it in long narrow plates that run approximately at 
right angles to the schistosity, causing the rock to resemble a metamor- 
phosed sediment. Even in the most gabbroitic varieties of the rock 
the plagioclase is changed into an aggregate of secondary products, 
among which scapolite is the most common. In the change of the 
massive gabbro into the schistose variety the constituents are first 


SIb., Vol. XVII, p. 375. 


7 Amer. Jour. Sci., Vol. 1, p. 273. 
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granulitized and then drawn out into lenticular areas. The feldspars 
of the gneisses appear to have been recrystallized, since the feldspathic 
areas consist of single feldspar individuals and not fragments of grains. 
The pyroxene also differs from the gabbro pyroxene. It has lost its 
characteristic black inclusions and has assumed a deep green color. 
This mineral, as well as the hornblende, which is abundant in the 
gneisses, are both regarded as having recrystallized, the augite material 
coming from the original augite of the gabbro and the hornblende from 
the secondary amphibole so common in the gabbro. The gneisses are 
thus schistose gabbros in which recrystallization has taken place with 
attendant granulitization. The author points out the fact that in the 
first stages in the alteration of the gabbro scaly hornblende and seapo- 
lite are formed, while in the final stage they have completely disap- 
peared, and in this latter stage there results a gneiss which bears no 
evidence of having been crushed. 


Notes.—The serpentine near Bryn Mawr, Penna., has resulted by 
the alteration of a peridotite according to Miss Bascom.’ The rock of 
the Conshohocken dyke is a typical diabase. 


GEOLOGY AND PALEONTOLOGY. 


Fossil Jelly Fishes.—Certain curious forms, locally known as 
“star cobbles,” have long been found in the middle Cambrian shales 
and limestones of the Coosa Valley, Alabama. They occur at two hori- 
zons associated with silicious concretions. The “star cobbles” are 
recognized by Mr. Walcott as fossil medusee, and among the 8,000 
specimens now in the collections of the U. S. Geological Survey he has 
separated two types allied to the recent Discomedusee. From the large 
number of specimens that have been found over a relatively small 
area, it is evident that they were gregarious and very much like the 
modern Rhizostome (Polyclonia frondosa) in their habits. 

The author describes three species, and refers them to two new genera, 
Brooksella and Laotira, which he also defines. These forms, Brooksella 
alternata, B. confusa and Laotira cambria, together with Dactyloidites 
asteroides, the author groups in the family Brooksellidw, and gives a 
diagnosis of the family. 


8 Proc. Amer. Acad. Science, 1890, p. 220. 
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A number of drawings of different views of the three specimens 
described accompany the paper. (Proceeds. U. S. Natl. Mus., Vol. 
XVIII, No. 1086, 1896.) 


Is Palzeospondylus a Mansipobranch ?—In a collection of 
fossil fishes belonging to Columbia College, Mr. Bashford Dean has 
found a specimen of Paleospondylus presenting structural details which 
decidedly oppose the hitherto accepted view that Palzeospondylus is a 
paleozoic lamprey. Mr. Dean figures the specimen in question, and 
presents the positive and negative evidence as to its marsipobranchian 
affinity. From this summarized statement it is seen that the cranium, 
vertebral column and paired fins do not bear out the theory ; the caudal 
fin is essentially marsipobranchian, but its diphycercal, or, perhaps, 
heterocercal condition, is also common to many groups, shark, lung fish, 
and teleostome. The only characteristic which Palzeospondylus retains 
allying it with the Cyclostomes is the presence of tentacles in the ante- 
rior head region. The author suggests that in the presence of so much 
negative evidence the head-tentacles can hardly be taken as a crucial 
test of kinship, since it is quite possible for these structures to have 
arisen independently within the group to which Palzeospondylus belongs. 
(Trans. N. Y. Acad. Sei., Vol. XV.) 


The Skeleton of Aepyornis.—A small collection of remains of 
the extinct birds of the genus Aepyornis, obtained from central Mada- 
gascar, has been sent to England by Dr. Forsyth-Major. The speci- 
mens include portions of two skulls, two imperfect mandibles, some 
coraco-scapulze, a nearly perfect sternum, and some small bones sup- 
posed to be rudimentary humeri. A detailed description of these bones 
is given in a recent number of The [bis by Mr. Charles W. Andrews. 
Of the skull he remarks that “ in several respects Aepyornis approaches 
the Dinornithide in the structure of the skull. Among the points of 
resemblance are the pedunculate occipital condyle, the prominent basi- 
temporal platform, the open Eustachian groove, the structure of the 
facet for the quadrate, and the presence of the frontal crest of large 
feathers (as in some of the Dinornithidee).” 

The sternum is “‘ ratite,” and in Apteryx is found the closest resem- 
blance to Aepyornis. According to the author the fossil sternum ap- 
pears to lack a metasternal region, and consists of the two primitive 
costosternal elements only. In this respect it corresponds to an em- 
bryonic stage in the development of the sternum in the recent Ratite. 

The coracoscapula is typically Struthious in form. — It similarity to 
that of Casuarius gives support to Milne-Edwards and Grandidier’s 
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opinion that Casuarius is a near ally of Aepyornis. (The Ibis, July, 
1896.) 


Geological News. Mesozoic.—Mr. C. W. Andrews has pub- 
lished a paper on the structure of the Plesiosaurian skull, in which he 
institutes a comparison of the palatal portion with that of other Reptilia. 
He shows that while a similarity of structure in that region does not 
necessarily imply close relationship, nevertheless the very great re- 
semblances existing between the Plesiosaurian and Rhynchocephalian 
palates, reinforced by the numerous other points of likeness in other 
portions of their skeletons, lead to the conclusion that the Sauropte- 
rygia, notwithstanding their single temporal arcade and the rhizodont 
dentition, are descended from a primitive Rhynchocephalian reptile. 
This conclusion is in accord with the opinion already expressed by sev- 
eral writers. (Quart. Journ. Geol. Soc., May, 1896.) 


Crenozoic.—A restoration of Hoplophoneus occidentalis Leidy has 
recently been completed by Mr. E.S. Riggs, under the direction of Dr. 
Williston. The material upon which its restoration is based is com- 
posed of parts of two skeletons found almost together and in exactly 
the same horizon just below the buddatus layer of the Oreodon beds of 
South Dakota. This material now forms part of the paleontological 
collection of the University of Kansas. (Thesis for the Degree of 
A. M. in the Kansas Univ., 1896.) 


—In a paper on recent and fossil Tapirs, 
Mr. J. B. Hatcher describes a new species of Protapirus from the Pro- 
toceras beds of the White River (Oligocene) of 8. Dakota, presenting 
some new facts as to the osteology of the skull and forelimb of this 
genus. He also gives additional characters diagnostic of the various 
species of Protapirus and Colodon already described by Leidy, Marsh, 
Wortman, Earle and Osborn; points out the distinctive osteological 
and dental characters in the skulls of the five generally accepted species 
of recent Tapirs; and reviews the previous work of others on the Phy- 
logeny of the Tapiridee and Helaletide. (Amer. Journ. Sci., Vol. I, 
1896.) 


—A restoration of the skeleton of Aptornis 
defossor has been completed for the British Museum (Nat. Hist.). The 
bones from which the specimen is reconstructed were found in 1889 in 
a chasm in the limestone at Castle Rocks, Southland, New Zealand, 
the greater number of them no doubt belonging to a single bird. Mr. 
C. W. Andrews gives a brief description of this skeleton, calling atten- 
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tion to the great size of the anterior vertebre in the cervical region, and 
the peculiar long, slender coracoids which are ankylosed with the mnch 
reduced sternum. The figure accompanying the text shows the prob- 
able position of the scapula in relation to the coracoid, the coraco- 
scapular angle being very obtuse, as in most flightless birds; the 
humerus is proportionally small, and its pectoral crest is reduced to a 
mere tubercle. (Geol. Mag., London, June, 1896.) 


GENERAL.—According to C. D. Perrine, thirty-three distinct earth- 
quakes were felt in California during the year 1894. This does not 
include a series of over one hundred shocks in Virginia, Nev., during 
the week of November 16-22, nor heavy earthquakes and volcanic 
disturbances which occurred in the New Hebrides group of islands 
during October and November. (Bull. U.S. Geol. Surv., No. 129, 
Washington, 1895.) 


BOTANY. 


The Teaching of Elementary Botany.—That the teaching of 
elementary botany in this country is, to say the least, very poor, is a - 
statement which needs no argument to prove its correctness. Much of 
the botany of the public schools is a wretched attempt at doing some- 
thing which neither teachers nor pupils understand. In some places the 
pupil is made to con the pages of a text-book in which emphasis is laid 
upon minute and meaningless anatomical details of the structure of a 
few flowering plants. Elsewhere field-work, so-called, is required of 
the pupil; but here again the chaff is carefully separated from the 
grain, and the pupil is given the chaff. ‘Thus he is made to fill out 
vacancies in blanks (called “schedules”) in which the unimportant 
structural characters receive as much attention as those which are sig- 
nificant, the result being a description which neither describes nor 
separates the plant under consideration from dozens of others. The 
meaning of any structure is entirely overlooked, while the pupil is com- 
pelled to give much time and labor to unimportant details. 

There are two reasons for this condition of things: first, the little 
knowledge of the science of Botany possessed by many teachers; and 
second, the absence of any definite idea on the part of teachers of the 
culture-value of Botany in the education of the pupil. To remedy the 
first the colleges and universities are opening summer schools for 


1 Edited by Prof. C. E. Bessey, University of Nebraska, Lincoln, Nebraska. 
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teachers ; and in these, for the most part, something of modern Botany 
is given. Many years of personal experience has shown the writer 
that in one Western State it has been possible to do much in the way 
of improving the teaching of Botany through the agency of the sum- 
mer school. Let not the teachers of Botany in the colleges and univer- 
sities grudge the time given to work in the summer school. The 
additional work is doubtless the most productive work of the year, for, 
if it be well done, its effects will be felt by hundreds of pupils in many 
schools. Let professors put their best efforts and their most mature 
thought into this work. 

The remedy for the second obstacle may be looked for in the move- 
ment in the National Educational Association, which resulted in the 
organization of a Department of Natural Science Instruction, whose 
first meeting was held recently in Buffalo. It was notable that every 
paper presented at this meeting emphasized the culture-value of Science, 
and this was especially marked in those dealing with Botany in the 
school curriculum. We, who teach in the larger colleges and univer- 
sities, have been remiss in not setting forth more prominently and 
forcibly the culture-value of Science, and botanists have sinned equally 
with the others. It is high time that we not only teach Botany for the 
‘culture which it gives the student, but we should by lectures, public 
addresses, and by popular articles, show how it may be presented so as 
to insure culture. Here we have a duty to perform, and if we have the 
interest of Science truly at heart, we will not shrink from the labor 
which this duty imposes. Let every professor of Botany realize that 
through the new department of the National Educational Association 
he may influence the teaching of his science so that it may have a 
culture-value—CuHARLES E. BEssry. 


The Conifers of the Pike’s Peak Region.—It may help the 
visitor to Colorado Springs and Manitou to know that the following 
conifers are more or less common in the adjacent mountains. Perhaps, 
when he learns that through the carelessness of man enormous forests 
of these trees have been burned from the sides of Cheyenne Mountain, 
Cameron’s Cone and Pike’s Peak, and that where once grew dense forests 
of conifers, with their power of conserving the moisture of the snows and 
rains, there grows the worthless “ popple” (Populus balsamifera candi- 
cans), he, too, will be ashamed of man, the vandal, who has destroyed 
forever, I fear, the conifer forests of this region, with the destruction of 
which forests there has been a decrease in the volume of water in the 
mountain streams, while at the same time the sudden and dangerous 
floods which rush down the mountain sides have greatly increased. 
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Juniperus communis alpina, the Mountain Juniper, iscommon every- 
where from 7000 feet altitude to timber-line (11,500), as a low, spread- 
ing and almost trailing shrub. 

Juniperus occidentalis monosperma, the Brown Cedar, or more com- 
monly called here by the erroneous name of White Cedar, is common 
in the Garden of the Gods. 

Juniperus virginiana, the Red Cedar, is to be found in the Garden of 
the Gods and generally at low altitudes. Some of the trees are entirely 
clothed with the short, blunt leaves, giving them a smoothness not gen- 
erally seen in this species. Such trees are more glaucous, and are more 
round topped than the ordinary kind in which many of the leaves are 
sharp-pointed. 

A bies concolor, the White Fir, occurs abundantly from about 7000 feet 
to 8000 or 10,000 feet above sea level. Its beautiful layered foliage and 
erect cylindrical cones make it an object of interest to every traveller. 

Pseudotsuga taxifolia (P. douglasii of Coulter’s Manual), the Douglas 
Fir, is the most common of the single-leafed conifers, occurring every- 
where from the foot of the mountains to timber-line. It is distinguished 
at once by its elliptical cone, with trifid bracts between the scales. 

Picea engelmanni, Engelmann’s Spruce, and P. pungens, the Sharp- 
leaved Spruce, are common from 7000 or 7500 feet up to 9000 or 10,000 
feet altitude on the eastern slopes of Pike’s Peak. 

Pinus flexilis, the Rocky Mountain White Pine, occurs from Cheyenne 
Mountain to Pike’s Peak, from 7000 feet to timber-line, where it is very 
common. It may readily be distinguished by its leaves, which are in fives. 

Pinus balfouriana aristata, This tree resembles the preceding, and 
apparently is often confused with it under the name of “ White Pine” 
or “ Foxtail Pine.” It grows at high altitudes (10,000 feet) up to 
timber-line, and in this region is a small, or at most, a moderate-sized 
tree. Its short leaves (about one inch) which are in fives, and prickly 
cones distinguish it from all other species. 

Pinus edulis, the Nut Pine, is a low, spreading tree, often not more 
than ten or twelve feet in height. It may be distinguished by its short 
leaves and small cones, the latter containing a few large edible seeds. 
It is common in the Garden of the Gods and on the foot-hills a few 
hundred feet higher. 

Pinus ponderosa scopulorum, the Rocky Mountain Yellow Pine, or 
more commonly called the Bull Pine, is the most abundant conifer of 
the region. It grows at all elevations, from the foot of the mountains 
and foot-hills to timber-line. Its leaves are long, and occur in twos and 
less commonly in threes—CuARLEs E. Bessey. 
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Ferns Near Colorado Springs, Colorado.—So many thou- 
sands of travellers visit the beautiful city of Colorado Springs every 
year that the following list of the ferns to be found within easy walking 
distance from the end of the car lines may be of interest to botanical 
readers. 

Notholena fendleri Kunze. 

Pteris aquilina L. 

Cheilanthes tomentosa Link. 

C. fendleri Hook. 

C. gracilis (Fee.) Mett. 

Pellea atropurpurea (L.) Link. 

Asplenium trichomanes L. 

A, filix-foemina (L.) Bernh. 

A, septentrionale (L.) Hoffm. 

Phegopteris dryopteris (L.) Fee. 

Dryopteris filiz-mas (L.) Schott. 

Cystopteris fragilis (L.) Bernh. 

C. fragilis dentata Hook. 

C. bulbifera (L.) Bernh. 

Woodsia scopulina D. C. Eaton. 

W. oregona D. C. Eaton. 

W. obtusa (Spreng) Tore. 

Botrychium virginianum (L.) Swz. 

B. matricariaefolium A. Br. 

A few notes on the above list may be of interest. There is a good deal 
of individuality about the Colorado climate, and the same is true of its 
ferns and their habits. The Woodsia and the Pteris are almost the only 
ferns found jon the open hillsides, and these but sparingly; the others 
seek the protection of the mountain cafions. Most of them prefer 
cafions opening toward the north. During three summers spent in 
Colorado I do not remember finding a single fern in any canon opening 
toward the south. 

In Notholena fendleri we are told that the pinnules are oval in mature 
specimens. In most young fronds I have found them deltoid or spatu- 
late, and in some beautiful specimens this form is retained. In such 
ferns the stipes are lighter in color and weight, the zigzag course of 
the rachis is less pronounced, the pinne are more distant, and the 
pinnules less numerous, giving the specimens a much lighter and more 
graceful appearance. The departure from the normal form is worth 
noting, but aot sufficient to constitute a variety. 

Cheilanthes tomentosa, according to the books, is from eight to fifteen 
inches in length at maturity. Most specimens live up to the rule, but 
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not a few ignore the books, and mature their fruit before they are eight 
inches tall; indeed, some very saucy specimens refuse to grow beyond 
a single inch, and scatter their spores to the winds in spite of their 
insignificant size. 

The two ferns named above are to be found in most of the shady 
cafions near Colorado Springs, but Asplenium trichomanes I have found 
only in one place in South Cheyenne canon, while A. septentrionale has 
not been seen outside of the beautiful gulch in the Ute Pass, from which 
the city of Manitou obtains its water supply. All the lower canons of 
the Ute Pass would be rich fields for the botanist if the vandal tourist 
could be kept out of them ; as it is, there are still a few treasures left on 
the high rocks and in out of the way corners. Here Phegopteris dry- 
opteris flourishes and Cystopteris runs riot. 

The two Botrychiums were found ia North Cheyenne Cafion, B. vir- 
ginianum four, and A. matricariaefolium eight miles from the mouth 
of the ecafion. Naturally, such fleshy ferns are seldom found in the dry 
atmosphere of Colorado, yet, in the one station where found, B. matri- 
cariaefolium was quite plentiful, and varied in form from a simplex-like 
plant of two inches to beautiful specimes nine inches high. 

Of Cystopteris fragilis Eaton wisely wrote “very variable.” The 
same might well be written of the whole genus so far as Colorado is 
concerned. It is the most abundant fern on Cheyenne Mountain, and 
there flourishes with little regard for the specific fences within which 
the books expect it to grow. I have not included C. montana (Lam.) 
Bernh. in the above list, because specimens found are hardly as broad 
as the typical form that species demands, while too broad to be classed 
as CO. fragilis. The C. bulbifera found is without bulbs, but otherwise 
conforms to the books. The “ winged” or “ wingless rachis” of the 
books is not an unfailing test in differentiating the Colorado species of 
this genus, a microscopical examination of the indusium being necessary. 

But if the Colorado Cystopteris is “ very variable” what shall I say of 
Woodsia? I have entered W. scopulina, W. obtusa and W. oregona on the 
above list, because from the large amount of material on hand it is easy to 
select specimens which exactly conform to the species type in the books. 
I believe also that some specimens answering to W. mexicana might be 
selected, while a few would almost pass for W. alpina. But when this 
has been done what are we to call the still larger number of specimens, 
which are not exactly W. scopulina, nor W. oregona, nor W. mexicana, 
nor W. obtusa? Shall we say they are Woodsia, simply Woodsia, and 
nothing more? It seems to me that in this genus there is work wait- 
ing to be done of the same wise sort that Mr. George E. Davenport 
did some years ago in the genus Botrychium.—A.¥rorp A. Butuer. 
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ZOOLOGY. 


Lygosoma (Liolepisma) Laterale in New Jersey—As this 
species (the Oligosoma laterale of Girard and authors) is mainly char- 
acteristic of the South Atlantic and Gulf States—the Austroriparian 
Region in brief—its occurrence in New Jersey under such circumstances 
as to lead one to believe it a regular member of the fauna is of interest 
as an additional fact showing the strong southern stamp which the 
fauna and flora of that interesting region bear. 

Yarrow’s check-list, and most published lists since, record Salem, 
N. C., as the most northerly locality in the eastern United States, while 
southern Illinois and Indiana mark the northernmost limit of distribu- 
tion in the Mississippi valley. Prof. Cope, however, informs me of a 
record for Maryland. 

The New Jersey record is based upon a single specimen taken near 
Batsto, in Burlington County,on May 29th, of the present year. It 
was found on the ground concealed beneath a wood pile on a deserted 
farm, and glided away so quietly, clinging so closely to the ground and 
so skillfully seeking concealment beneath every small plant and chip, 
that it almost escaped unperceived. 

It remained an interesting captive for about one month, but finally 
succumbed to its appetite in attempting to dispose of a large Polydes- 
mus entire. During its captivity it partook of several small specimens 
of Julus, Polydesmus, and pill-bugs (Armadillo), besides small beetles 
and flies, a larval grasshopper and an earth-worm (Allurus)—food very 
different from that selected by Sceloporus undulatus under similar 
circumstances. 

It was very fond of water, and sipped it up eagerly when poured on 
the bottom of its jar; the snout was buried beneath the surface, and 
the slender tongue travelled out and in rapidly until the water had 
sunk beneath the surface of the sand. 

A similar movement of the tongue took place, as in the snakes, when 
food was detected, or under other excitement. The body movements 
were exceedingly graceful, but slow, as compared with Eumeces or 
Sceloporus. 

During the night of June 14th two eggs were laid, and were found 
the next morning on the surface of the sand, without any covering what- 
ever. Sceloporus has a similar habit in captivity, my experience being 
that the eggs are only partially or not at all covered. These eggs of 
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Lygosoma have the usual tough parchment-like shell, with calcareous 
surface deposits, as in many Reptilia. They have a structure essen- 
tially similar to that described for the egg-shells of Pityophis. They 
are more slender in form than those of Sceloporus, and measure 9.5 x 
4.5mm. The contained embryos were somewhat younger than those 
of Sceloporus usually are at the time of disposition—that is, the allan- 
toic outgrowth was but just visible. The fertility of this specimen ren- 
ders it probable that the species is a regular habitue of the neighbor- 
hood, but its small size, and retiring and nocturnal habits, render it 
very likely to escape notice.—J. Percy Moore. 


On a New Glauconia from New Mexico.—Nasal entirely 
divided, rostral rounded behind, reaching the line of the eyes. Two 
labials anterior to the ocular, the posterior reaching the eye. Frontal 
and supraorbital scales smaller than those posterior to them. The eye 
is close to the nasal, and distant from the supraocular. Postocular 
reaching last labial, and bounded posteriorly by three sublingual scales. 
Inferior labials five, the second twice as large as any of the others; the 
fourth barely reaching the commissure of the mouth, and the fifth very 
small. Scales in fourteen rows. A large preanal plate. Tail flattened 
below, entering total length about fifteen times. 

Color very light brown above, whitish below. Total length 235 mm. ; 
tail 12 mm. 

I found the specimen above described in a road at the silver mines 
at Lake Valley, southern New Mexico. 

The appearance of this species is so similar to that of the G. dulcis 
that I originally identified it with the latter. It is, however, very dif- 
ferent, especially in the number of labials, and the scales which adjoin 
the postocular posteriorly. There is no plate comparable to the so- 
called parietal of G. dulcis. I propose that it be called G. dissectu.— 
D. Corr. 

On the Habits of Keen’s Deer Mouse, Peromyscus keeni 
(Rhoads).—'The following interesting notes were forwarded me by the 
Rev. J. H. Keen, a missionary on the Queen Charlotte Islands. The 
Deer Mouse referred to was originally described in the Proceedings of 
the Academy of Natural Sciences for 1894, from specimens procured 
by Mr. Keen, and forwarded to Philadelphia. The remarks on the use 
of the cheek pouches for the conveyance of food are of particular value. 
It has been known for many years that several species of this genus 
possessed cheek pouches; but I can remember no personal observation 
of their use by the living animal, having been published.—Samuet N. 
Ruoaps. 

Acad, Nat. Sci., Phila., July 16, 1896. 
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MaAsseEttT, QUEEN CHARLOTTE ISLANDs, 
BririsH CoLuMBtia, February 22, 1896. 

Samuel N. Rhoads, Esq., Philadelphia, Dear Sir:—The following 
notes I have made lately on the character of Sitomys keent may be of 
interest. Use them as you think best. 

Sitomys keenit is the common house mouse here, and specimens are 
very numerous. I recently confined an adult female in a fairly spacious 
cage with glass front, I subsequently introduced three other nearly adult 
specimens. At first the old female resented the intrusion, but soon be- 
came reconciled. The younger ones may have been her offspring, 
having been taken in the same place. Ou two other occasions I intro- 
duced an adult male taken in another locality, whereupon the old fewale 
in each case attacked the intruder fiercely, chased him all over the cage 
till he was exhausted, and then flew at his thoat and bit him so severely 
that he died almost immediately. A shrew introduced later she treated 
in the same manner. 

After a couple of days they became reconciled to confinement, and 
indifferent to being watched whilst feeding or at play. They ate bread 
moistened with milk and raw potatoes, but showed a marked preference 
for wheat. The wheat they never ate on the spot, but filled their 
pouches with it, and ascending a sloping board deposited it in their 
sleeping place. This they did with great rapidity, and a handful soon 
disappeared. The average number of corns taken at one mouthful was 
ten, but once or twice the old mouse took as many as sixteen. The 
first few corns they took up with their mouths, but used their feet to 
cram in the rest. When their pouches were full their heads were twice 
their normal size, and their expression extremely droll. 

The storing propensity is evidently very strong. It is quite a com- 
mon occurrence to find any empty article, which has been unused for a 
few days, half full of rice or corn when next taken up. Boots and shoes 
seem to be the favorite storing places; but a neighbor of mine, on visit- 
ing his outhouse, found the oven of a disused stove half full of rice, 
which had been obtained from sacks close by. 

When in a trap, frightened, these mice sound an alarm by suddenly 
contracting the nails of the fore-foot so as to cause a sharp scratch on 
the floor. This they repeat several times, using sometimes one fore. 
foot, sometimes the other, but never the hind-feet. 

Sitomys keenii is the only mouse here; Mus musculus, though on the 
opposite mainland, not having yet found its way thus far. In the sum- 
mer of 1894 S. keenti was unusually numerous. An Indian crossing to 
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the mainland observed one in his canoe when in mid-ocean, and on 
reaching mainland saw it jump ashore and escape. 
Yours faithfully, J. H. Keen. 


The Inheritance of an Acquired Character.—Editor Amer- 
ican Naturalist: It has been my fortune recently to have brought to 
my notice an instance illustrating Darwin’s theory of the origin of 
species, that seems to me noteworthy. 

A certain Mr. J’ B. Perry, a resident of Cleveland, is the owner of a 
very fine female fox-terrier, which has recently given birth toa litter of 
seven puppies, five of whom are remarkable from the fact that they 
were born with short tails. 

These five were male puppies, while the two with tails of ordinary 
length are female. 

Of the five short-tailed dogs one has almost no tail at all, it being but 
a little stump not over half an inch long. 

When [I examined them they were just two weeks old and barely had 
their eyes open. The tails of the females had been recently cut, and the 
scar on the stump was plainly perceptible, while the ends of the five 
short tails were entirely grown over with hair, and plainly were born in 
the condition I found them. Their length was about half the ordinary 
length, or about what is considered the “ proper thing ” by dog-fanciers, 
except in the case of the one already mentioned as having almost no 
tail at all. 

When it is remembered that the custom of cutting off over half of 
the caudal appendage of the fox-terrior has prevailed for many genera- 
tions back in the ancestry of a thoroughbred, the birth of short-tailed 
dogs is not to be wondered at. Yet this instance is so striking that it 
seems worthy of being brought to the notice of the readers of the 
AMERICAN NATURALIST.—NoRMAN E. 


The Hartebeest (Alcelaphus).—This large genus, despite its 
number of species, is sharply defined, and though at first sight the 
caama and tsessebe, bontebok and Hunter’s hartebeest, seem very indif- 
ferent, yet they possess horns of such a characteristic ty pe, have features 
and habits so much in common, that it seems a useless multiplication 
of names to separate this genus into subgenera. 

Although to us the caama is the best known species, at once arresting 
our attention by its ugliness, yet the earliest known kind was the buba- 
line hartebeest of the north, the bukyel wash, as the Arabs callit. For, 
on the Egyptian monuments there often appears the figure of an ox 
with unmistakable hartebeest horns, harnessed to the chariots of the 
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kings ; and, since all the hartebeests can be readily domesticated when 
caught young, we conclude that in the days of the Pharoahs they act- 
ually broke in the hartebeests as beasts of draught. The Dutch name 
implies stag-ox, so that the old settlers may have done the same, unless 
the Zulus brought the Arabic name down with them, and it was then 
translated by the Boers into equivalent Dutch. 

The Caama or true South African hartebeest is, as Cornwallis Harris 
remarks, made of triangles. The male stands five feet at the withers, 
and nine in extreme length. The crupper is drooping and the shoulder 
elevated ; the head heavy, narrow, long. The horns are seated on the 
summit of a beetling ridge of bone on the forehead, almost touching at 
the base, thick, diverging and again approaching, turned forewards and 
then acutely backwards, with points directed horizontally to the rear. 
The surface of the horns is embossed with five or six prominent knots 
on the front only. The neck and throat are bare, with no mane. The 
coat is short and glossy; color, bright orange-sienna with a crimson 
cast. There is a black patch at the base of the horns above the fore- 
head, continued behind, and terminating in front of the ear. A black 
streak down the nose, and a black stripe down the ridge of the neck. 
Chin black. A black line down the front of each leg, terminating in 
an angular band above the fetlock. Tail reaching to the hocks, with 
backwardly directed glossy black hair. Legs slender with taper hoofs. 
Ears whitish, long, pointed and flexible. A half-muzzle dividing the 
nostrils ; nose flattened, moist. Eyes high in the head, wild, and of a 
fiery-red color. Female with more slender horns, and fainter in color. 
Two mamme. Young born singly in April and September. 

The hartebeest is found in small flocks, headed by three or four 
stout males, the weaker being expelled and forced to establish a com- 
munity of their own. In fighting they drop down on their knees, and, 
placing their forehead parallel with the ground by putting their nose 
between their legs, butt each other with intense fury, their gnarled and 
angular horns interlocking, and inflicting gaping, jagged wounds. A 
common habit is to rake their horns against the trees until they are coy- 
ered with bark. 

In running the caama has long, ot/y, and beautiful paces, which are 
of the most approved racing style. Moving at a smooth and swinging 
canter, throwing its hind quarters well under the body, brandishing the 
glossy tail, and carrying its great beamy head in the best possible 
manner, it cuts a very majestic appearance, notwithstanding its angu- 
lar build. So swift of flight is it that the hunter is again and again 
disappointed when trying to chase it on horseback ; but in and around 
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Vryburg, and near to the farms in Bechuanaland, it has become so 
used to the sight of man who protects it, that it no longer regards him 
asan enemy. Sir C. Harris, however, saw him in a more unsophisti- 
cated state, for, he says that, when followed, the caama frequently 
stops, and turning proudly towards the foe with a most sapient look, 
sneezes with great violence, an act of overt folly, so much so, indeed, 
that it would appear to be playing a game of hide-and-seek with the 
hunter, ever peeping at him from behind the trees. 

The flesh is dark and venison-like in appearance, but somewhat taste- 
less. The skin is in much request among the Bechuanas for karosses. 

The caama is very liable to a terrible scourge that affects most of the 
big game of South Africa. It originates in a kind of bots, probably the 
larvee of an Oestrus, which force their way into the nostrils, and the 
head becomes literally crammed with maggots, numbers of which are 
expelled in the process of sneezing. 

The bontebok and blesbok bear to each other the closest resemblance, 
being equally robust, with the same hump on the back just behind the 
neck, the same broad nose, characteristic indeed of the whole Alcela- 
phine division, and finding its greatest expression in the wildebeests ; and, 
as Harris says, both have the same fine, venerable, old-goatish cast of 
countenance. The lyrated horns are placed vertically on the summit 
of the cranium, those of the bontebok being jet black, whereas they 
are light brown in the blesbok. They have in common the snowy white 
blase on the nose; the belly is white; and the back hoary and glazed, 
as though they wore saddles. They are equally addicted to the use of 
salt, which occurs abundantly in the form of an efflorescence in the 
Kalahari, and both scour against the wind with their square noses close 
to the ground, as though they were running scent. The bontebok now 
survives only on certain farms near Cape Agulhas, but the blesbok has 
a more northerly range, and formerly existed in great numbers in the 
Free State and Transvaal. 

In the country of the Tamboukies, immediately beyond the eastern 
frontier of Albany, there exist boundless billowy successions of surge- 
like undulations, known appropriately as the Bontebok flats; whether 
the “ painted-goat ” ever existed there is problematical, but the blesbok 
used to be shot there in considerable numbers. These two bucks stand 
out from the rest of the hartebeests by their violet and chocolate color- 
ing; their height is about 3 feet 8 inches, and length 6 feet 4 inches, 
but animals of this stature are seldom found now. 

The sassayby, or, as Livingstone called it, the tsessebe, is found north 
of Lake Ngami. It stands 4 feet 6 inches at the withers, and some 8 
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feet 3 inches in length. Horns robust, turning outwards, forming a 
complete crescent when looked at from before; some 12 or 15 annuli 
on the lower half, upper half smooth; the characteristic hartebeest 
zigzag is only faintly reproduced. Selous has noted a hybrid between 
the tsessebe and the caama. Herr Matchie’s Damalis jimeru is not 
clearly separated from the isessebe. The most characteristic feature of 
this species is the slate-colored markings on the sides of the shoulders 
and flanks, while the general color is brown, fulvous or tawny. 

Of the North African forms we can only mention here Hunter’s 
hartebeest, which has a much shorter face than the typical caama. It 
stands some 4 feet at the withers, and is of a uniform chestnut brown, 
with white tail and belly. A white chevron stretches between the eyes. 
The horns are inclined outwards at the base, and then run vertically 
upwards, the greater part being quite smooth ; length round curve, 
26} inches. (The Scientific African, February, 1896.) 


Zoological News.—The material obtained by deep-sea dredging 
in the gulf off the coast of Cape Breton includes many animals 
hitherto considered as exclusively Mediterranean as to habitat. In 
view of the importance of this discovery, M. De Folin (de Biarritz) 
has prepared a catalogue of the species found in the collections, the 
first installment of which is published in the Revue des Sciences Nat. 
de l’ouest, April, 1896. 


ENTOMOLOGY: 


Fossil Cockroaches.—Mr. 8. H. Scudder’s studies of the Ameri- 
can Fossil Cockroaches have recently been published by the U.S. 
Geological Survey (Bulletin 124). Most of the forms figured and de- 
scribed are from the paleozoic fauna. While, in 1879, only seventeen 
species of cockroaches belonging to this fauna were known, there are 
132 species now described. 


Dr. Packard’s Monograph of Bombycine Moths.—In the 
important memoir recently published by the National Academy of 
Sciences, Dr. A. S. Packard embodies the results of many years work 
upon the Bombyces. The volume contains about 300 quarto pages 
and 50 plates, many of the latter being beautifully colored. The scope 
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of the memoir is shown by the following list of contents: Introduction ; 
Evolution of bristles, spines and tubercles of caterpilars; External 
anatomy of caterpillars ; Incongruence between larval and adult char- 
acters of Notodontians; Inheritance of characters acquired during the 
life-time of Lepidopterous larvie; Geographical distribution ; Phylo- 
geny of the Lepidoptera; Classification of the Lepidoptera; Nomen- 
clature of wing veins ; Systematic revision of the Notodontide. 

In classification Dr. Packard adheres to the lines of the paper he 
recently published in the Naruratist. The discussion of acquired 
characters is one of the most interesting parts of the book and is well 
worth reading by biologists generally. The volume is an extremely 
notable contribution to the literature of American entomology. 


Grape Insects.—Mr.C. L. Marlatt contributes to the recent Year 
Book of the Department of Agriculture a valuable discussion of the 
Insect Enemies of the Grape. In the introduction he says: Upward 
of 200 different insects have already been listed as occurring on the 
vine of this country, and the records of the Department alone refer to 
over 100 different insects. Few of these, however, are very serious 
enemies, being either of rare occurrence or seldom numerous, and for 
practical purposes the few species considered below include those of 
real importance. They are the grape phylloxera, the grapevine fidia, 
both chiefly destructive to the roots ; the caneborer, destructive particu- 
larly to the young shoots; the leaf-hopper, the flea-beetle, rose-chafer 
with its allies, and leaf-folder, together with hawk moths and cutworms, 
damaging foliage, and the grapeberry moth, the principal fruit pest. 

The extent of the loss that frequently results from these insects may 
he understood by reference to a few instances. The phylloxera, when 
at its worst, has destroyed in France some 2,500,000 acres of vineyards, 
representing an annual loss in wine products of the value of $150,000,- 
000, and the French Government had expended, up to 1895 in 
phylloxera work over $4,500,000, and remitted taxes to the amount of 
$3,000,000 more. The grapevine fidia, on the authority of an Ohio 
correspondent, in a single season in one vineyard, killed 400 out of 500 
strong five-year-old vines. The prominent leaf-defoliators, as the rose- 
chafer and flea-beetle, frequently destroy or vastly injure the crop over 
large districts, and the little leaf-hopper, though rarely preventing a 
partial crop, is so uniformly present and widely distributed as to 
probably levy a heavier tribute on the grape in this country than any 
other insect. 
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Flower-Haunting Diptera.—Mr. G. T. Scott Elliott has made 
numerous observations which go to show that flower-haunting Diptera 
are of much importance in pollination. He thinks that his evidence 
clearly proves the color-sense of the Diptera observed, and also that 
they “are, on the whole, more intelligent than the lower class Hymen- 
optera.” “It is to these Diptera,” he says, “that we probably owe all 
of the neatly made, small and bright colored forms of flowers.” The 
author gives tables showing the visits of about sixteen Diptera to 
various types of flowers, and compares these with the visits paid by 
Hymenoptera. He suggests that the Diptera map out the ground as 
vultures do, and keep flying up and down over a chosen area. At the 
beginning of his paper,’ there is an interesting note on the part which 
insects play in isolation. Thus if flowers of the same species occur 
partly inside a sheltered wood, and partly outside, probably not more 
than five per cent of those outside will be fertilized by pollen from 
those inside the wood and vice-versa. This means for reproduction 
almost perfect isolation.—Journal Royal Micr. Society. 


Larval Habits in Panorpa.—Dr. E. P. Feldt contributes to the 
tenth report of the State Entomologist of New York an important 
paper on Scorpion fleas from which we quote the following relating to 
Panorpa rufescens : 

“Throughout their different stages, the larvee usually harmonize 
with their surroundings so closely that it is difficult to detect them. 
Frequently a slight motion of the earth is the first indication of their 
presence. They burrow in the earth and remain underground much 
of the time. Many burrows ran less than one inch below the surface, 
although a few extended to a depth of three or four inches. The 
larvee may be fed readily upon raw meat placed upon the surface of 
the ground. Some time after placing the meat in the cage, they may 
be found under it, frequently in a more or less cell-like depression. 
When in such a position they rarely try to escape, but trust to their 
protective resemblances, and remain motionless. Around the edge of 
the piece of meat and also under it, the mouths of burrows may be seen 
and in them the heads of larvee; when in such positions they dodge 
back quickly at the least disturbance. Unless the meat is moved very 
cautiously the burrows will appear empty; but if quiet is maintained 
for a few moments, the heads will soon be seen. The burrows opening 
under the meat frequently come to the surface a little distance away, 
and it is quite easy to drive a larva out of its back door. Not infre- 


2 Trans. Ent. Soe. London, 1896, pp. 117-118. 


1896.] Embryology. 761 


quently they have been observed to emerge from a burrow for their 
feeding. This usually occurred in the afternoon. On one of these 
oceasions a little fellow was watched through a simple lens. It was 
interesting to see him bite off a piece of meat and swallow it with every 
evidence of satisfaction. The antennz were moved back and forth in 
the most appreciative way. As the larve increase in size, more bur- 
rows open upon the surface and they are seen lying at their mouths. 
One time two were seen out of adjacent burrows. The larger seized 
the smaller in the back and tried to drag it down into its burrow. 
The smaller was unable to escape, and when it was pulled away with 
forceps the body-wall was ruptured. At another time a smaller active 
larva was seen to attack a larger inactive one, which, unable to resist, 
was bitten so severely that the segment swelled considerably, but was 
not ruptured. In a day or two the larger died and was fed upon by 
its former persecutor. 


EMBRYOLOGY! 


The Wrinkling of Frog’s Eggs During Segmentation.— 
The occurrence of wrinkles in frog’s eggs during the process of seg- 
mentation was first observed and very briefly described by Prevost and 
Dumas, who have the honor of being the first observers of the segmenta- 
tion itself (Annales des Sciences Naturelles, I ser., 1824, Tom II, p. 
110). 

A somewhat better description was given later by Bir (Archiv. fiir 
Anatomie, ete., 1837) and Reichert (the same, 1841), who gave to the 
phenomenon the name “ Faltenkranz,” and made some attempt to ex- 
plain its nature and origin. 

By far the best description, and, indeed, the only really good one 
which has ever been published, is that by M. Schultze, which appeared 
in 1863 (Observationes nonnull de ovorum ranarum segmentatione, 
Bonne). 

He gives an exceilent account of wrinkles observed in the eggs of 
Rana temporaria and R. esculenta, and concludes with an “ explanation 
of their origin.” But he really devotes only avery few lines to the 
explanation, and gives up the remainder of this portion of his paper to 

' Edited by E. A. Andrews, Baltimore, Md., to whom abstracts reviews and 
preliminary notes may be sent. 
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a controversy with Reichert, over the existence of a vitelline membrane 
on the surface of the egg. 

Similar wrinkles have since been observed in the eggs of the common 
toad by Goette (Die Entwickelungsgeschichte der Unke), and of Am- 
blystoma punctatum by Eycleshymer (Journal of Morphology, Vol X). 
But neither of these authors offer any explanation of their origin. So 
far as known this “ Faltenkranz” has never been described for any 
American species of frog, nor has any attempt been made to study it 
by means of serial sections. 

The following paper is offered as a contribution of some new and in- 
teresting details in the occurrence of the phenomenon, together with 
the results of a microscopic study of sections, in the hope of arriving at 
a rational conclusion as to its origin. 

The author desires to acknowledge his great indebtedness to Dr. E. 
A. Andrews, for the suggestion which led to the study, and for much 
subsequent assistance. Thanks are also due to Prof. T. H. Morgan, for 
the kindly loan of a copy of Schultze’s paper. 


FORMATION OF THE WRINKLES. 


The eggs of a small wood-frog, in all probability Chorophilus triseri- 
atus, were obtained for class work on March 27, 1896. 

They were unsegmented when found, and were immediately placed 
in ice water to check any further development. 

After remaining thus for five hours they were used in the laboratory, 
being removed to watch-glasses containing tepid water. Some were 
allowed to remain in the ice water for eight hours before being exam- 
ined, and it was noticed that these segmented much more rapidly than 
the ones which had been kept only five hours. Actual segmentation 
had been prevented during the stay in the ice water, but there seemed to 
have been a storing-up of energy, a sort of preparation for segmenta- 
tion, so that when removed to a favorable environment the process 
began very quickly (5-10 mins.) and was carried on much faster than 
it would have been normally. 

These eggs were obtained from pools covered with ice quarter of an 
inch thick, and most of the bunches were quite near the surface. 

This must occur frequently where the eggs are laid so early in the 
spring; and according to Morgan (AMERICAN NaruRAList, August, 
1891), Chorophilus always lays its eggs very early. 

The storage of energy noticed above may suggest a natural method 
of compensation whereby the warm sunshine of mid-day may offset the 
freezing cold of the nights, and in this way the eggs will really lose 
very little time in their development. 
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O. Hertwig and Schultze have recently experimented on the influence 
of a very low temperature upon the development of the eggs of Rana 
fusca with very different results. 

Hertwig (Sitzungsberichte der Kénig, Preuss. Akad. d. Wiss, 5 April, 
1894, p. 313) found that freshly fertilized eggs were injured by an ex- 
posure to a temperature of 0° C. for 24 hours. On being raised to the 
ordinary temperature a portion were developed very much more slowly 
than normal eggs, while in the remainder a part of the yolk was found 
incapable of division. 

Schultze (Anatomischer Anzeigey, X Band, No. 9) subjected eggs of 
the same species to a temperature of 0° C. for 14 days, and then ob- 
tained perfectly normal embryos from them. These eggs had reached 
later stages of development before being cooled, and he does not state 
whether their subsequent development was more or less rapid than 
ordinary. 

Subjection to a temperature of 0° C. for so long a period would proba- 
bly have a very different effect from that of only a few hours duration. 

Loeb and Norman (Archiv. f. Entwick, III Band, No. 1), experi- 
menting on the eggs of the sea-urchin, Arbacia, found that when put in 
sea water to which had been added 2-3 per cent. NaCl or MgCl, seg- 
mentation of the protoplasm was wholly prevented, but that the nucleus 
went on dividing. On being put into normal sea water after a few 
hours exposure to the concentrated solution the eggs divided at once 
into several cells, the protoplasm merely rearranging itself around the 
new nuclear centers. 

Possibly the same may be true in these frog’s eggs when subjected 
for a short time to a freezing temperature, and the subsequent hasten- 
ing of segmentation may be due to the fact that the nucleus has already 
divided. 

In watching the segmentation of these eggs the great (comparative) 
size and depth of the furrows was specially noticed, together with the 
distinctness of the wrinkles formed along either side of them. 

Accordingly it was determined to study their segmentation more in 
detail, and a fresh lot was obtainedjthe next morning. These remained 
in ice water only one hour, just long enough to get them home. They 
were then transferred to watch-glasses and examined in strong sunlight. 
This fact must be taken into account in connection with the time periods 
given. 

The first furrow appears at the superior pole without any previous 
flattening as in Amblystoma (Eycleshymer, Jour. of Morph., X, p. 348). 
At first it is a shallow groove just at the pole itself, but it soon spreads 
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over the pigmented hemisphere. The ends may progress at a uniform 
rate, or one may exceed the other in rapidity as in Petromyzon (Eycles- 
hymer, loe. cit.). 

At the first appearance of the furrow it is very shallow and perfectly 
smooth, and extends about 0.2 mm. on either side of the pole. It be- 
gins to deepen in two or three minutes, and at the same time minute 
wrinkles appear on either side (Plate I, figs. 1,5, 7). If the eggs be 
placed upon a black surface in the sunlight these wrinkles are seen very 
distinctly as fine lines radiating from the pole (Plate II, fig. 31). The 
number and arrangement of these lines is not constant or definite either 
at this, or any subsequent period. The suggestion at once presents 
itself, that these wrinkles may be the foreshadowing of subsequent seg- 
mentations, and one egg was obtained in which the wrinkles seemed 
especially significant in their arrangement (Plate II, fig. 32). The 
entire lack of regularity in the size and arrangement of the wrinkles 
would, however, preclude any such idea, since the subsequent segmenta- 
tions are very regular. 

As the furrow gradually deepens and extends toward the yolk two 
changes are noticed : 

1. New wrinkles appear along its sides ; these do not all radiate from 
the pole, but are inclined toward it at greater or smaller angles (Figs. 
6, 8, 11). 

2. The radial wrinkles first formed at the pole change considerably. 
Very fine and delicate at first they coalesce gradually into a few larger 
and deeper ones, which are sharply defined. 

These fused ones may or may not occupy the position of one of the 
antecedent ones (Figs. 2, 3, 33, 34, 35). As the furrow progresses the 
number and position of the wrinkles changes constantly, new ones being 
formed and old ones disappearing. This is especially true of the finer 
ones ; some of the larger fused ones near the pole remain quite constant 
(Figs. 10-15). ‘ 

This continual changing is best seen by making sketches of the 
wrinkles with a camera lucida at short intervals, as in the movements 
of the pseudopodia of Ameeba (Figs. 1-4 and 10-15). 

The whole appearance thus far is exactly as if the egg were covered by 
a very thin, but firm membrane, which was gradually pulled in toward 
the center at the groove. The remainder of the sphere being perfectly 
even, and with no chance for “ give” at any point, in consequence of 
the uniform tension, the edges of the groove would necessarily be 
wrinkled, the wrinkles becoming more and more prominent as the 
groove deepened. The whole process takes place so slowly that the 
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most careful scrutiny fails to detect the actual motion, or to see evi- 
dences of any movement of the protoplasm within the egg, which might 
cause the wrinkling. 

The furrow at the pole has become quite deep by the time its ends 
have reached the equator, in five or six minutes. The ends seem to stop 
here for a time, just at the border of the yolk area, while further changes 
take place in the pigmented portion. First the two edges of the groove 
approach each other at the pole, and seem to fuse slowly, the wrinkles 
entirely disappearing during the process. This fusion then extends in 
either direction along the groove for some distance, often half way to 
the equator, obliterating the wrinkles as it goes. By this means the 
groove may entirely disappear at the center while remaining near the 
periphery (Fig. 38). 

At this point the furrow begins to enter the yolk area on either side, 
and at the same time the groove reappears along the center of the pig- 
mented hemisphere. It now becomes very broad and deep. Indeed, it 
seems to reach clear through to the yolk, and its walls are considerably 
rounded on either side. But they are now smooth, so that the wrinkles 
remain in all fifteen or twenty minutes on the first furrow. 

This first furrow divides the egg into two nearly equal parts (Figs. 
8, 12, 28, 35). When its ends first reach the yolk area, where they 
stop for a time, as already noted, the two blastomeres thus formed are 
very much rounded at their ends, and diverge strongly from the groove. 
This is readily seen in the series given in figs. 1 to 4, but it becomes 
much more prominent after the reappearance of the groove—(Figs. 28 
to 30). Under a higher magnifying power a wide space can now be 
seen at either end between the two segments. The floor of this space is 
triangular in shape and doubly curved, being concave from side to 
side, and convex antero-posteriorly. It is formed of light colored yolk, 
into which the pigment shades gradually around the borders. The two 
segments are thus rounded in a manner very similar to that of the first 
two blastomeres of a meroblastic egg. 

As the furrow proceeds toward the inferior pole the space between 
the two pigmented segments diminishes, the borders of the furrow 
approach each other, and the surface of the egg becomes smooth once 
more, with the groove indicated merely by a narrow, faint line. 

It remains in this condition some eight or ten minutes before the 
second cleavage begins, and this may be called its resting stage. The 
rapid closing of the groove previous to the appearance of the second 
furrow occurs also in Amblystoma (Eycleshymer). 
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The Second Cleavage.—The second furrows begin about forty or 
forty-five minutes after the first. They start, from the equator and move 
toward the dark pole, and not vice versa as in Rana, Amblystoma, 
Petromyzon, and most of the amphibians. This was without exception 
in all cases noted (some thirty-five or forty). They form a right angle 
with the first groove, but do not always meet it at the same point 
(Figs. 19, 20). They are attended with the same appearance, fusion, 
and gradual elimination of wrinkles as the first furrow, with the slight 
difference that the wrinkles start at the equator instead of the pole, and 
are never quite as large. This is shown in figs. 16 to 18, in which both 
the wrinkles and the furrows can be seen approaching the pole. 

The second furrows seem to reach the first over the dark hemisphere 
before they start toward the inferior pole. They start at about, but not 
necessarily exactly, the same time. 

Here, too, there is the same rounding of the pigmented segments, 
though to a much less degree. This may be due to the fact that in this 
instance the furrows start from the periphery, and consequently the 
segments are more sharply defined there. 

The Third Cleavage——Half an hour after the appearance of the 
second set of furrows, and sometimes before they have reached the in- 
ferior pole, there are indications of the first horizontal cleavage. As 
seen from figs. 21-24 this occurs very much nearer the superior pole 
than the inferior. The furrows, accompanied as before by wrinkles 
along their edges, as seen in the figures may start in each segment 
either from the first or second vertical, usually, however, from the 
second (Fig. 22). 

They move much more rapidly than the preceding cleavages, and the 
entire process is completed in fifteen to eighteen minutes. 

In all the eggs observed the grooves started usually at the second 
vertical in the two quadrants on the same side of the latter, and moved 
around toward each other at the first vertical. 

They seldom met at the same point, but as a result of their forma- 
tion the superior region was divided into four quite equal and nicely 
rounded cells, much smaller than the four inferior ones. 

The only wrinkles formed upon the yolk area that could be detected 
by the most careful examination are the few which occur on the yolk 
side of this first horizontal groove. Schultze failed to detect any wrinkles 
whatever along this horizontal furrow, although he de.cribes the other 
details with great exactness. This is all the more striking, because he 
both observed and figured them upon subsequent furrows up to the 
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32-cell stage. Other authors, with possibly a single exception, make 
no mention of them, except along the first furrow. 

This confining of the wrinkles almost exclusively to the pigmented 
area is manifestly connected with the different organization of the two 
halves of the egg. The pigmented half is richer in protoplasm, and is 
to a higher degree under the influence of the cell nucleus; while the 
yolk has its protoplasm scattered about amongst the yolk granules, and 
is also further removed from the nucleus which lies in the pigmented 
half in the undivided egg (Hertwig). This results in the more rapid 
segmentation of the pigmented cells, and the presence of the wrinkles 
seems intimately associated with this rapidity of segmentation. 

The Fourth Cleavage.—This appears from fifteen to twenty minutes 
after the third. 

In this cleavage also the furrows started in every instance from the 
periphery of the four superior quadrants and move toward the pole, 
accompanied by wrinkles. These latter are now much smaller than 
heretofore, and are not easily detected under a low power. They are 
also very transitory, and disappear almost immediately. There is some- 
what of a tendency in these furrows to run nearly parallel to the first 
or second vertical, recalling the conditions in teleosts (Figs. 26, 27). 

There is a subsequent fusion and elimination of the furrows after each 
cleavage, as has already been noted in the first segmentation. 

This elimination of the grooves, due to the fourth cleavage, leaves 
the pigmented pole of the egg divided into four cells of a totally differ- 
ent shape and arrangement from that of the four blastomeres resulting 
from the third cleavage (Fig. 37). After remaining thus for several 
minutes the furrows reappear, and the cells resume the shape seen in 
fig. 36. 

From this point segmentation proceeds very rapidly, and in a manner 
exactly similar to that of other frog’s eggs. The wrinkles have now 
become so small as to be seen only with the greatest difficulty and 
under a high power, and they disappear so quickly as to easily escape 
detection. But they are present at least up to the 128-cell stage, and 
appear, fuse, and disappear, as in the first cleavage. 

Gastrulation begins about twelve hours after the first cleavage, and 
the blastopore closes at about the fifteenth hour. The neural folds 
appear and gradually fuse to form the neural canal as in Rana. By 
the end of the first day the embryo has elongated considerably, and the 
head is well differentiated. 

The tail then becomes defined, the gill folds appear, and the eyes are 
seen as two minute black spots. And by the end of the third day the 
embryo escapes from the egg envelopes and swims about freely. 
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The yolk sac seems unusually large, and the tail is comparatively 
long at this period, but otherwise these tadpoles are externally like 
those of Rana and Hyla. 


NATURE AND ORIGIN OF THE WRINKLES. 


If the eggs be preserved during the first segmentation while the 
wrinkles are still present, and then sectioned parallel to a plane tan- 
gential to the superior pole, considerable additional light is thrown 
upon this process of wrinkling. 

As has been noted in the eggs of other frogs the pigment is gathered 
into a thin surface layer over the superior hemisphere. 

Houssay states that the pigment does not characterize this pole, but 
only happens to be there on account of the coincidence of its density 
with that of the surrounding protoplasm (Etudes d’Embryologie sur les 
Vertébrés, Archiv. de Zoél. Exper., 1890). However this may be, 
during segmentation pigment appears along the sides of the furrows, so 
that eventually the resultant cells come to have a more or less definite 
pigment layer around their periphery, Houssay accounts for this by 
saying that there is an intimate relation between the activity of the cell 
and the presence of pigment. When the resting cell becomes active 
its granules become smaller, and pigment appears in them as the result 
of chemical action. 

The presence of pigment, therefore, is the result of an increased activ- 
ity in the cell. 

But Bambeke tells us that “the cortical layer, when it enters the 
interior of the protoplasm, is not entirely employed in limiting the 
spheres of new formation. In fact, I find masses of pigment whose 
presence can only be explained by considering them as debris from the 
cortical layer, which has penetrated into the protoplasm ” (Fractionne- 
ment de l’Oeuf des Batraciens, Archiv. de Biologie, Vol. I, p. 346, foot- 


note). 

An examination of sections of these Chorophilus eggs shows a similar 
occurrence. 

In addition to the pigment layer which borders the first segmenta- 
tion furrow, and which is somewhat thicker near the centre of the 
section, there is also a lunate mass extending downward vertically from 
the superior pole on either side of the furrow (Fig. 39) and in imme- 
diate contact with it. This mass can be traced in the sections from the 
surface layer, in which it has very little area, down somewhat beyond 
the bottom of the furrow, where it spreads out laterally and is lost in 
the surrounding protoplasm. In this particular egg the mass does not 


1896.] Embryology. 769 


extend quite to the level of the nuclei, the position of the latter in the 
figure having been taken from subsequent sections in the series. This 
mass, however, is not to be regarded as “debris,” but its presence is 
due to a definite cause to be explained later. The remainder of the 
section is occupied by homogeneous protoplasm filled with rather small 
yolk granules, and surrounded by the thin, transparent vitelline mem- 
brane. 

‘Under a high power (Fig. 40) the wrinkles appear as deep sinuses 
extending obliquely into the protoplasm, and bordered by a thick layer 
of pigment. These sinuses are angular and irregular in outline, and 
often cantract at their inner ends into long, narrow slits, with rather 
distinct walls. We can now see what it was impossible to detect from 
a surface view, namely, that the wrinkles are compound. 

The larger, principal ones have secondary, smaller ones extending 
outward from their sides, approximately at right angles. Schultze 
observed and figured these compound wrinkles in his surface views of 
R. temporaria, and adds another detail which I have been unable to 
find in the Chorophilus eggs, viz., the breaking-up of a single wrinkle 
at its peripheral end into several smaller ones arranged radially from a 
common point. 

The pigment usually fills the projecting protoplasm between adjacent 
sinuses. It is also much thicker in the region of the wrinkles than else- 
where along the furrow, as can be seen in fig. 40. 

In view of these different facts, therefore, it seems evident that there 
is an intimate relation between the wrinkles and the pigment—and that 
both may be results of the same cause. It remains to ascertain what 
this cause is, if possible. 

According to Schultze the egg is a single cell, and just as cellular 
division is brought about by the contractility of protoplasm, so is the 
segmentation of the egg due to the same cause. These contractions 
originate at the point where the furrow begins, and are at first confined 
to a very small area. Since the cortical portion of the egg protoplasm 
possesses a glutinous consistency, it is not to be wondered at that folds 
or wrinkles appear at the same time with the furrow, in its immediate 
vicinity, and at right angles to it. These subsequently disappear in 
consequence of the difference in contractility between the outer and 
inner protoplasm, due to their different consistency. 

It is exceedingly difficult to understand how compound wrinkles, of 
such a nature as we have just described, could be produced by the 
simple contraction of a viscous cortical layer of protoplasm, especially 
if that contraction starts from a fixed point in the layer. Indeed, how 
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could it produce any wrinkles at all in the layer itself? Would it not 
rather tend to flatten the superior pole and stretch the viscous layer 
tightly over the underlying protoplasm in a manner similar to the 
action of the muscles of the diaphragm during respiration ? 

As to the difference in contractility between the outer and inner 
protoplasm, it is evident that if this is to smooth out the wrinkles, the 
difference must be in favor of the outside layer, and also the contraction 
must be at right angles to the length of the wrinkles. That means in the 
present instance that it must be parallel to the first furrow. Neither 
of these conditions seem possible, and we thus find both explanations 
inadequate when confronted by the facts in the case. They both fail 
to account for the mass of pigment under the superior pole also. 

Bambeke states that “ the entrance of cortical pigmented masses into 
the interior of the egg... can only be explained by admitting the ex- 
istence of contractions in the ovular protoplasm during segmentation.” 

According to the interpretation of the present day, cell division is 
brought about by means of some force or forces acting along the length 
of the segmentation spindle. In the present instance this spindle was 
formed between the two nuclei represented in fig. 39, which lie some 
distance below the surface of the egg. 

If we interpret Bambeke’s “ contraction of the ovular protoplasm ” 
to be identical with this working force of the segmentation spindle, it 
will explain the presence of the lunate mass of pigment directly over 
the spindle, and will help us to understand the presence of a pigmented 
layer on either side of the segmentation furrows. But it does not ex- 
plain in any way the formation of the wrinkles. 
~ Reichert’s wonderfully inconsistent explanation of the origin of the 
wrinkles is quoted, and sufficiently commented upon by Schultze, in the 
paper already referred to. 

In view of the fact, therefore, that we have no explanation which 
can stand the test of our present knowledge of cell division, we venture 
to offer the following: 

We agree with Schultze that the external pigmented layer is neces- 
sarily somewhat denser that the internal protoplasm. 

Modern research indicates that this layer is drawn inward in some 
way, by the forces working along the segmentation spindle, to form the 
furrow which lies over the equator of the spindle. The bottom of the 
furrow, thus formed by an infolding of the surface layer, describes an 
are which becomes shorter and shorter as the furrow deepens. 

This shortening of the are must result in one of two things. The 
bottom of the furrow may remain of the same length as at first, and 
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make up for the shortening of the are by protruding a little from the 
surface of the egg at either end of the furrow. Such a condition is 
admirably shown when one creases the top of a soft felt hat, and would 
necessarily be even more manifest if the hat were filled with a viscous 
fluid. 

An examination of any of the surface views will show that this is 
not the case with these Chorophilus eggs, but that the first indication of 
the groove at either extremity is a slight hollowing in of the surface, 
and not a bulging outward. This view is confirmed by a study of the 
sections. 

The other alternative is that the shortening of the are must result in 
longitudinal condensation along the bottom of the furrow, starting at 
the center and increasing as the furrow progresses. 

Such a shortening or contraction along the bottom of the furrow 
would very naturally throw its sides into folds or wrinkles at right 
angles to its length. The pigment layer in contact with these walls 
would also be thickened in the region of the wrinkles, and toward the 
center of the groove. 

Since the condensation starts at the center and advances in both 
directions with the progress of the furrow, the wrinkles would be ar- 
ranged somewhat radially about the superior pole. This progressive 
contraction also accounts for the successive appearance and disappear- 
ance of wrinkles, and for the confluence of smaller into larger ones. 

As the sides of the furrow begin to fuse into the permanent segmenta- 
tion plane or cell-wall the wrinkles disappear through the gradual re- 
adjustment of former relations. 

Indeed, the whole phenomenon seems very largely dependent on the 
rapidity of segmentation and the consequent sudden disturbance of 
normal relations before the different portions can adjust themselves to 
their new conditions. 

This fact will serve to explain why the wrinkles show so prominently 
in this particular species, which has a very rapid development, and also 
why the conditions under which they were examined—the transference 
from ice to tepid water and the placing of the eggs in strong sunlight— 
were especially favorable. 

It may also suggest a reason why one observer has failed to detect 
wrinkles in the eggs of a given species, while another, working under 
more favorable conditions, has seen and described them. And it will 
in a measure account tor the absence of wrinkles on the yolk hemisphere, 
since segmentation is very much slower there. 
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If our explanation is a correct one there ought to be no wrinkles at 
all along the bottom of the groove, while they should be present and 
have their greatest depth about half way between the bottom and the 
surface. 

The sections show that this actually occurs. Fig. 39 is a section cut 
just at the level of the bottom of the groove, and shows no trace of any 
wrinkles, nor are there any in the two or three preceding sections. 

They then appear and gradually increase in size up to the level of 
fig. 40, which is a magnified portion of the same groove about half way 
to the surface. 

The problem of the compound nature of the wrinkles finds its solu- 
tion in the fact that there must be a condensation along the bottom of 
the larger wrinkles, in all respects similar to that in the groove, and 
due to the same cause, though, of course, on a very much smaller scale. 

But in this instance the condensation would proceed in only one 
direction, and hence we find the secondary wrinkles all inclined in the 
same direction to the principal ones, just as we have already observed, 
and as Schultze has so finely figured. 

Summary.—1. Subjection to a temperature of 0° C. for a period of 
eight hours completely arrests all development for the time being, but 
results, on the subsequent restoration of ordinary conditions, in a cleay- 
age more rapid than that of normal eggs. 

2. Segmentation, at least up to the 128-cell stage, is accompanied by 
the formation, fusion and subsequent elimination of well defined wrinkles 
along the sides of the furrows in the pigmented area. There are no 
wrinkles on the yolk, except along the inferior border of the third 
cleavage furrow. 

3. As seen in an examination of cross-sections these wrinkles are 
compound in nature, the larger, principal ones having smaller second- 
ary ones along their sides. 

4. The wrinkles on the first furrow are arranged somewhat radially 
about the superior pole. On subsequent furrows they are inclined at 
an angle toward the point where the furrow starts. 

5. The pigment which borders the segmentation furrows forms a 
thicker layer in the region of the wrinkles than elsewhere along the 
groove, thus showing an intimate relation between the two. 

6. The probable cause of the wrinkling is to be found in the condensa- 
tion along the bottom of the groove, which results from the shortening 
of the are, and is a necessary consequence of the infolding of the surface 
layer to form the groove. 
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7. The second and fourth grooves start from the periphery and move 
toward the pole. 

8. The blastomeres are more rounded and the segmentation furrows 
are deeper than those in most frog’s eggs. 

9. The development is very rapid ; gastrulation begins within twelve 
hours, and the tadpole escapes from the egg during the second or third 
day.—CuaARLEs B. WItson. 


EXPLANATION OF PLATE I. 


All figures drawn with Zeiss Camera x 16 diam. 


Figs. 1-4. | Successive stages in cleavage of living egg at intervals of 
3 mins., 3 mins., 2 mins. 


Figs. 5,6. Stages in cleavage of second living egg. 
Figs. 7-9. Stages in cleavage of third living egg—intervals, 2 mins., 
4 mins. 


Figs. 10-15. Stages in cleavage of fourth living egg—intervals, 2, 6, 
3, 4, and 5 mins. 

Figs. 16-18. Stages in second cleavage of third egg. 

Figs. 19, 20. Variations in second cleavage. 

Fig. 21. Kight-cell stage of first egg. 

Figs. 22-24. Stages in third cleavage of second egg. 

Figs. 25-27. Variations in sixteen-cell stage. 


EXPLANATION OF PLATE II. 
All figures drawn with Zeiss Camera. 


Figs. 28-30. First cleavage under higher magnification to show 
rounded blastomeres. 

Figs. 31, 32. Beginning of first cleavage, showing radiating wrinkles 
at pigmented pole. 

Figs. 33-85. Variations in wrinkles on the first furrow. 


Fig. 36. View of an egg during the fourth cleavage. 

Fig. 37. The same egg four minutes later. 

Fig. 38. Fusion and partial disappearance of the first groove. 
Fig. 39. Horizontal section of an egg during the first segmenta- 


tion, taken at the level of the bottom of the furrow. 
Nuclei added from the fourth section below this. 

Fig. 40. A portion of the same furrow about half way between 
its bottom and the surface of the egg, more highly 
magnified. 
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PSYCHOLOGY: 


Fear Among Children.—The term fear is applied with some 
ambiguity to two distinct phenomena. The sudden and unexpected 
advent of danger arouses the whole organism and causes an uncontrol- 
lable excitement which manifests itself in violent agitation, momentary 
paralysis, or other well-known signs. While the strength and dura- 
tion of the emotion depends largely upon the temperament and nervous 
condition of the individual, it is primarily a function of the immediate 
stimulus, and its basis is physical rather than mental. Chronic fear, 
on the other hand, is determined more by the constitution of the indi- 
vidual than by external stimuli, and remains present after the circum- 
stances which called it forth are removed. It occurs in every degree, 
from the purely normal to the extreme pathological, as exhibited in 
certain forms of insanity. The normal phases of this emotion are best 
observed in children, where repressive self-control is less liable to inter- 
fere with its open manifestation. 

Prof. Alfred Binet has recently carried out such an investigation? 
He issued a questionary, addressed principally to school-teachers, but 
circulated also among parents who seemed qualified to give discrim- 
inating answers. From the nature of the case, the replies dealt gen- 
erally with the more permanent form of fear (peur as distinguished 
from crainte). On examination of the reports, M. Binet classes the - 
causes of fear as follows: 1. Night, darkness, solitude—the sense of 
mystery in things—in short, what might be termed in English the 
quality of phantomhood. 2. Loud noises, such as thunder or the report 
ofa gun. 3. Objects which excite repugnance or disgust: small crea- 
tures, such as rats or spiders; the sight of blood or a corpse. 4. A 
danger, real but not hitherto experienced by the child, whose likeli- 
hood is greatly exaggerated and which preys upon his mind; thus a 
child may be afraid of meeting a beggar or a drunken man, of being 
bitten bya dog, ete. Such a feeling is generally traceable to some 
story, true or false, which the child has heard. 5. The memory of a 
severe accident or narrow escape leads to a chronic fear of its recur- 
rence. 

We may carry the analysis a step further than Prof. Binet. In 2 
and 5, the distinctive element is a sudden nervous shock, with its after- 


1 Edited by H. C. Warren, Princeton University, Princeton, N. J. 
2 La peur chez les enfants, Année psychologique, II, 228. 
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effects; in 3 and 4, the influence of the imagination predominates. 
Although the imagination is an important factor in 5, this class pre- 
sents a distinct problem of its own, deeper rooted, which may lead the 
inquirer into the sphere of comparative psychology. 

A point in the investigation most difficult to ascertain, was the pro- 
portion of children susceptible to fear. The answers returned varied 
widely, probablv because the distinction between the two kinds of fear 
was not usually taken into account by the observers. The most reli- 
able data seemed to indicate a general average of about 10 per cent ; 
but the proportion appeared to be at least three times greater among 
girls than among boys. The question of temperament was investigated, 
but here too the answers varied considerably, and most diverse traits 
were included in the different lists; the only generalization that 
seemed warranted was the preponderance of fear among the gentle and 
timid,—which is, after all, not a point of startling novelty. On the in- 
tellectual side, where teachers are in a position to give trustworthy 
judgments, the figures indicate a slight excess of fear among the 
brighter, and a lower proportion among the more stupid than among 
the mediocre. Prof. Binet argues, however, that this is not due to a 
direct connection, but that the tendency to fear is increased by a vivid 
imagination, which is generally associated with greater intellectual 
capacity. On the other hand, there is a close connection between fear 
and the state of the health ; and a nervous condition, whether due to a 
shock or otherwise, is fruitful soil for fear in children as in adults. 
But a further element must be reckoned with here, in the case of the 
child: for, as he grows conscious of his failing, he loses confidence in 
himself, and thereby becomes still more liable to fear. 

Aside from the concrete causes of fear already noticed, a number of 
factors are concerned in its development. Heredity plays a prominent 
part here as elsewhere. Ill-treatment is a most effective agent in fos- 
tering it, and this heading may be extended to include the many in- 
stances of misdirected efforts to train the child which are far from 
wilful. The pedagogical value of the study, which M. Binet brings out 
in a closing section, is nowhere more marked than here. Closely 
allied to this factor is the influence of tragic stories and mysterious 
tales on the child’s imagination, a principle which even judicious parents 
are apt to forget. Finally, the force of example—the contagion of fear 
—is shown unmistakably by Prof. Binet’s study. The younger is in- 
fluenced by the older, the stronger by the weaker, the child by the 
teacher ; if the latter show signs of fear in any crisis, the former is 
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almost sure to give way. This is, of course, no new discovery, but it is 
a fact which cannot too often be emphasized. 

Fear begins to be manifested between the second and third years of 
age, and, until about the ninth year, the child’s powers of self-control 
are insufficient to inhibit it. Under normal conditions, it decreases 
rapidly from the ninth until the twelfth year, when, apart from the 
influence of special conditions or circumstances, it comes well under 
control.—H. C. WARREN. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


American Association for the Advancement of Science.— 
This body met at Buffalo, New York, from August 24th to 29th inclu- 
sive. The council met on the 22d, and the 29th was devoted to an 
excursion to Niagara. The attendance was not as large as sometimes, 
the number of members present being 333. The quality of the papers 
was said to have been in general excellent. Only three of the sections 
continued in session on Friday afternoon (the 28th), viz.: the Geolog- 
ical, the Anthropological, and that of Social and Economic Science. 
The affiliated societies codperated to a considerable extent, the Geolog- 
ical and Chemical Societies reading papers in the appropriate sections, 
and the Entomological Club suspending its meeting. Eighty-two fel- 
lows were elected. Prof. Wolcott Gibbs was elected an honorary fellow, 
and Mr. Horatio Hale a fellow for life. On Wednesday afternoon a 
symposium was held in the Geological Section in honor of the sixtieth 
anniversary of the appointment of Professor James Hall to the position 
of Director of the Geological Survey of New York. 

At the opening session the association was welcomed by addresses 
from Mayor Jewett, and from Dr. Park, President of the Society of 
Natural Sciences. President E. D. Cope replied in the following 
language: 

“Mr. Mayor, Ladies and Gentlemen of the Local Committee and Citizens 
of Buffalo: Lutter the sentiments of the American / :sociation for the 
Advancement of Science in expressing our pleasure at being once 
again in your beautiful city. We feel at home here, and we know that 
we are among friends who understand our motives and our objects. 
But, inasmuch as we represent the entire nation, I will give a brief out- 
line of the objects of the Association, and the aims which it has in view. 
Our principal occupation is that of original scientific research, although 
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many of us are of necessity also teachers of scientific knowledge. The 
primary object of the Association is, however, not teaching, but the 
advancement of science by the increase of knowledge. We seek to 
penetrate the unknown and to build up a system which will express 
with certainty the mutual relations of the various parts of the universe, 
including ourselves. Although many facts are known, and some laws 
have been formulated, very much still remains unknown, and many of 
the highest principles of nature remain undiscovered. Original research 
furnishes the material for teaching and the matter which is contained 
in books. Much money is devoted to the building of libraries and of 
schools, but not much is given for the purpose of supplying the knowledge 
which is to be taught in the schools and from which books are made. 

“ The motives of the original investigator vary with his years, but the 
taste for research is generally developed early in life. In some it is a 
love of the beautiful, whether it be the beauty of a perfect mechanism 
or the beauty of form that attracts him. In some, it is the desire to 
know, and in others it is a high interest in the problem of human origin 
and destiny. In many it is the same feeling which prompts the ad- 
venturous explorer to enter new regions, not knowing what he will find, 
but believing that whatever is, is right. 

“The services rendered by science are twofold. They have a value 
either material in their character or utilitarian, or they have a mental 
value, inasmuch as knowledge serves to clear the mind of fears and 
doubts, and so to promote human happiness. The true man of science is 
not influenced by utilitarian considerations, but pursues the truth wher- 
ever it may lead, knowing by experience that its benefits are many and 
sometimes unexpected. Another benefit which the cultivation of science 
promotes is the formation of correct habits of thought. The rational 
faculty of the mind is of very ancient origin, and developed early in 
the history of man. But its use in the early stages of human develop- 
ment has been largely a priori; that is, in the advance of knowledge, 
rather than as a digestor of knowledge after its acquisition. In other 
words, the scientific method consists not in the use of abstract reason, 
but in a rational use of the results of observation and experiment. 
This is the lesson which the history of science teaches mankind, that if 
we wish to know the actual state of affairs, our course is first to observe 
the facts and to draw our inferences from them, and not to attempt to 
describe the universe from our inner consciousness as we think it ought 
to be. All the results attained by science have been due to adherence to 
this method. Nevertheless it is not forbidden to entertain hypotheses 
before discovery, if such hypotheses are not valued for more than they 
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are worth. Another service which we imagine science renders to the 
community is the example which it’ offers of the reward of labor. The 
scientific man loves to work not only for the sake of acquisition, but 
also because of the pleasure there is in work as an activity of the 
human organism. By it we learn that by work only can great results 
be accomplished, and the law of conservation and correlation or energy 
teaches that something cannot be made out of nothing. 

“Tn our educational function we hope by example to show that the 
mental life is as worth living and affords as much pleasure as the physi- 
cal life. This is a lesson on which it is necessary to continually insist, 
since mankind is constantly prone to imagine that mental activity and 
thought are uninteresting and dull. On the contrary they afford a 
high class of pleasures which are conservative of the entire organism. 

“We also emphasize the desirability of free thought on all subjects 
whatsoever, and the necessary corollary that the thought shall be care- 
ful and judicial. Thought so applied to our practical affairs must be 
in the highest degree beneficial in every direction both personal and 
national. We expressly repudiate two common types of thought. One 
of these attempts to prove by reasoning, if not by reason, a contention 
in which a person has an especial interest. It is to be feared that this 
habit of mind is too common, and it implies a lack of honesty of pur- 
pose which is entirely foreign to the scientific spirit. The other type 
of thinking to which we object is the acceptance of allegations concern- 
ing matters of fact or theory upon insufficient evidence, or upon 
authority only. Both of these methods lead to inaccurate results, and 
from both the scientific method protects us. I do not hesitate to say, 
that the future of science will be greater than its past, and that it affords 
a career to those who are adapted for it which promises a high degree 
of happiness and benefit. I believe that in this country with our facili- 
ties in various directions, the pursuit of science will become a more 
conspicuous part of our national life than it is now, and I am sure that 
nothing is more desirable for our national life than that this should be 
the case. In the cultivation of science we see the cultivation of hon- 
esty, of industry and of truth, all qualities which are essential to the 
prosperity of a people. 

“ Fellow citizens of Buffalo we thank you for the very material aid 
which you are rendering us in the attempt to develop this enterprise.” 

The Nominating Committee recommended the names of Prof. Wolcott 
Gibbs, of Newport, for President, for 1897-8, and of Dr. Asaph Hall, 
Jr., of Washington, D. C., for General Secretary; who were elected. 
The committee also recommended that a formal meeting for organiza- 
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tion only be held in 1897, at Toronto, in view of a cordial invitation 
from that place, and that it adjourn to assist the citizens in entertaining 
the British Association for the Advancement of Science, which is to 
meet there at that time. Other invitations were received from Nashville, 
Tenn. ; Columbus, Ohio; Indianapolis, Ind.; Detroit, Mich.; Minne- 
apolis, Minn.; Seattle, Wash., and San Francisco, Cal. The recom- 
mendation of the committee was not agreed to by the Association, who 
ordered that a regular meeting should be held, and referred the time 
and place to the council. At a subsequent meeting of that body it 
was agreed to meet in Detroit, commencing August 9th, in order to give 
the members the opportunity of attending the British Association meet- 
ting at Toronto thereafter. 

Messrs. Tarr, Mayberry, Packard, Bessey and Carhart were appointed 
a committee to codperate with the national educational societies in 
arranging the methods of science teaching. 
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